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‘PREFACE 


The future leaders of society are to be found today in our 
high schools. They will largely shape public opinion and de- 
termine the progress of the nation. The increasing popularity 
of the high school and its broad appeal make this inevitable. 
A small percentage of those now in high school will go on to 
higher institutions of learning, but a large majority of them 
will finish their formal education before or at graduation. A 
consideration of these facts has determined in large measure 
the content of “Health Essentials.” 

The primary objective is the present health of the high- 
school student, or personal hygiene. The period of adolescence 
is a critical period both physically and mentally, and the 
strain of the modern high school is very great. Throughout 
the text the authors have tried to visualize the health prob- 
lems of the student and both in the text and in the exercises 
to present information and a stimulus for the formation of 
habits which will be of real worth. 

Worthy home membership as an objective in education in- 
-cludes health as one of its aims. Not only is the high-school 
student now a member of the home but he is destined soon to 
share in guiding the destinies of his own home. Home hygiene 
thus becomes the second objective. Unlike some of the health 
texts designed for high schools, this book not only considers 
the general hygiene and sanitation of the home but stresses 
the health of children. This has present value, since many 
of the girls are called upon to help in taking care of their 
younger brothers and sisters. Not a few will be married before 


many years, therefore such information should have positive 
iii 
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value for the future. If they do not get an introduction to 
child hygiene now they will be handicapped as parents. 

Community hygiene is a third factor of significance. The 
high-school student while in school has some opportunity to in- 
fluence the health of the community, and what the community 
is to be in the future will depend largely on his understand- 
ing, initiative, and participation in solving community health 
problems. Asa voter and citizen he should be informed on, and 
concerned with, such problems as the milk and water supply. 

The great mass of high-school students are facing the serious 
matter of choosing their life work. For this reason industrial 
hygiene as a health problem is presented so that the pupil may 
know about the health advantages and hazards of different 
occupations. 

An effort has been made to preserve a reasonable balance 
between the hygiene which the student needs now and what 
he ought to know in the future in order to become a happy 
and efficient citizen. 

Physiology and anatomy are not presented as being worth 
while in themselves but are introduced into the text so as to 
give students a clearer understanding of the basis of modern 
hygiene. 

Hygiene is not merely an informational subject. Its value 
depends on proper behavior. For this reason every opportu- 
nity is offered, through the exercises ‘‘For Informal Discus- 
sion in Class and at Home”’ at the end of each chapter, to 
carry out the suggestions offered in the text. Not only is 
hygiene to be measured by behavior but it is best learned 
through doing. Therefore at the end of the chapters there is 
an opportunity to observe, investigate, and experiment in mat- 
ters referred to in the body of the text. 

The authors have exercised great care in choosing chapter 
headings that are unconventional and likely to prove invit- 
ing to high-school students. For example, the chapter on pos- 
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ture is entitled ““Be Upright,” and the one on child hygiene, 
“Healthy, Happy Childhood.” All captions are intended to 
be positive in character and whenever convenient to suggest 
action in meeting a situation, as, for example, ‘‘Confide in a 
good friend when you are in trouble.” 

Throughout the text the idea presented to the pupil is that 
health is not merely worth while in itself but is a stepping 
stone toward the realization of all the worthy ambitions of 
life, particularly those that appeal to adolescents. Observa- 
tion and psychological study indicate that one of the major 
interests of adolescence is in attracting the opposite sex. This 
means an interest in a good personal appearance. That health 
makes for good looks, attractiveness, and school and social suc- 
cess is an idea that runs through the book. Posture, dental 
hygiene, and the care of the skin and hair are good examples ~ 
of topics that center around such themes. 

The authors have also tried to write a book with human 
interest. Dramatic incidents, heroic achievements, and stories 
from real life are brought in not only because they are inter- 
esting but also to encourage healthful living. 

Instruction in hygiene should be healthful. The problem of 
disease is met according to best authorities, but with no in- 
tention of playing up the gruesome or of exciting fear. Much 
emphasis is laid on our ability to prevent and conquer disease. 
It is one of the purposes of this book to develop not hypo- 
chondriacs but buoyant, hopeful, healthy personalities. 

The authors wish to acknowledge their indebtedness to the 
course of study in health of the New York Public High Schools. 
An intimate contact of two of the authors with the health 
teaching of these schools has been of inestimable value. 
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GOOD HEALTH 


Health is the indispensable foundation for the satisfaction 
of life. Everything of domestic joy or occupational success 
has to be built on bodily wholesomeness and vitality, 

Health is essential to the enjoyment all through life of 
sports and active bodily exercise. It is also necessary to 


continuous capacity for hard work; and it is only through 
active play and hard work that anybody can make sure of 
the durable satisfactions of life. 

To promote health in the individual, the family, and the 
community should be the constant aim of every good citizen 
in the American democracy. 


CHARLES W. ELIOT 


President of Harvard University, 
1869-1909 
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CHA LE ReT 


GETTING THE MOST OUT OF LIFE 


1. Roosevelt’s enjoyment of life. All those who came in con- 
tact with the remarkable personality of Theodore Roosevelt 
comment on his keen enjoyment of life. It reflected color and 
enthusiasm. The hours did not seem to have for him a dull 
moment. He enjoyed his food, his sleep, his work, and his 
play. Whether it was as a cowboy on the Western plains, a 
student in college, an author, explorer, hunter, or biologist, a 
youthful politician fighting a corrupt political machine, a com- 
manding officer on the field of battle, or a president of the 
United States, the events of the day were entered into with 
zest. Out of such a rich life he could well say: “It is good to 
live, to be able of limb and strong of heart; to have great 
battles to fight and a chance to win. It is good to test our 
strength: To know the things worth while: To joy in the 
splendor of victory.” 

2. Health, a foundation of happiness. One reason why 
Roosevelt was able to get so much out of life was because of 
his excellent physical health. His body under the guidance 
of his eager mind led to success and keen satisfaction in liv- 
ing. Although some people have achieved a certain amount 
of success in life even with serious physical handicaps, this is 
rare. They accomplished what they did in spite of ill health. 


We can imagine how much more they might have done for 
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themselves and for the world if they had been healthy. All of 
us can easily recall the names of scores of people who failed and 
brought disaster and misery upon themselves, their families and 
their business through ill health. To be ill or in poor health 
usually means that one’s desires and needs cannot be satisfied. 
Health is better than lands and money, because such things 
cannot be enjoyed without good health. It is also superior to 
fame and high position, because these too mean little without 
the health with which to enjoy them. The old bit of philosophy 
is true that ‘‘a hale cobbler is better than a sick king.” Ralph 
Waldo Emerson in a similar vein wrote, ‘“‘ Give me health and 
a day and I will make the pomp of emperors ridiculous.” 

Dr. Allan J. McLaughlin, surgeon of the United States 
Public Health Service, says of health and happiness: 


The best part of health is the happiness it brings. There is 
nothing equal to radiant good health to give joy to life. A person 
who is in good health feels as if he owned the world and that it is a 
mighty good place to live in. We all know the feeling of exhilaration 
when we have been out tramping in brisk air and have accomplished 
some object which we set out to do. There is a zest and pleasure 
which is unusual. Life seems more worth living and the little irri- 
tations which sometimes occur are forgotten. When one is really 
healthy, there is a perpetual feeling like that. Life is joy, and joy 
is omnipresent in life. To be able to say truthfully, ‘Yes, I feel 
fine today,” is one of the most satisfying assets anyone can have. 
Yes; there is real joy, comfort, and happiness in perfect health. 


3. Roosevelt winning good health. As a boy Roosevelt was 
frail and weak. It seemed doubtful whether he would ever 
grow up to be a strong, robust man. His father was much con- 
cerned about him and therefore he converted a room on the 
second story of his house into a kind of open-air gymnasium 
with swings and bars and seesaws. Then one day when his son 
was about eleven years old he called him and said: ‘‘ Theodore, 
you have the mind, but you have not the body, and without 


Underwood & Underwood 
Fic. 1. Theodore Roosevelt found mountain-climbing exhilarating 


He also climbed other heights requiring courage and endurance. Good health 
helped him to be successful 
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the help of the body the mind cannot go as far as it should. 
You must make your body. It is hard drudgery to make one’s 
body, but I know you will doit.” The little boy looked up and, 
with flashing eye, said, ‘‘I’/] make my body.” 

His sister, Corinne Roosevelt Robinson, in writing about this 
incident says : 


That was his first important promise to himself, and the delicate 
little boy began his work; and for many years one of my most 
vivid recollections is seeing him between horizontal bars, widening 
his chest by regular, monotonous motion — drudgery indeed — but 
a drudgery which eventuated in his being not only the apostle but 
the exponent of the strenuous life. 


From the day that Theodore Roosevelt started to make his 
body better he never ceased in that effort until the end of his 
life. He cultivated the out-of-door life and took delight in 
hiking, horseback riding, swimming, tennis, ball, wrestling, 
running, jumping, and rowing. As a part of the program of 
winning health he became a cowboy in the West. There he 
became expert in riding a horse and in shooting game. It was 
by such courageous effort that he became strong enough to 
work and play with so much vigor and endurance. During his 
varied career there were many examples of this capacity for 
endurance. One of the most interesting of these occurred while 
he was president of the United States. The information came 
to him that many of the officers in service were so negligent of 
their physical welfare that they were unfit for military serv- 
ice. He therefore issued an order that every officer should 
prove his ability to walk fifty miles or ride one hundred in 
three days. This was resented by the press as a bit of capri- 
cious tyranny. Some of the elderly officers intrigued with 
their friends in Congress to have the order annulled. To show 
the reasonableness of this order Roosevelt himself rode over 
a hundred miles in one day over roads frozen and in ruts. 


GETTING THE MOST OUT OF LIFE 5 


During the day there was a storm of snow and sleet. After 
this all open objection ceased. 

The life of Roosevelt should be an inspiration to the youth 
of America. It shows that health may be won. 

4, Meaning of health. Health is usually looked upon as 
something entirely physical. Most people think of health as 
mere freedom from disease and physical defects. To them 
health exists when there is no disease like typhoid fever, tuber- 
culosis, or measles, and no defect like adenoids, decayed 
teeth, or curvature of the spine. It is true that freedom from 
such conditions is desirable for the best of health, but one 
may have a body with no appreciable blemish and yet lack 
health. Good health demands that physical life be main- 
tained at its maximum vigor. The ideal is robust health. One 
should not only have energy enough to keep out of a sick bed 
and attend to his business, but a reserve to prosecute his 
business with vigor and enthusiasm and indulge in play and 
recreation. It was this abounding physical life which expressed 
itself so vividly in Roosevelt’s life. From the Elkhorn Ranch 
in 1886 he wrote to his sister: ‘‘ Have been in the saddle all 
day, and have worked like a beaver, and am as rugged and 
happy as possible. . .. I wish I could see all of you, but I 
certainly do enjoy life.” 

An exuberance of physical energy usually results in con- 
tentment, satisfaction, and happiness. Unfortunately this is 
not always so. A good physical body may not function cor- 
rectly in life any more than a good watch which may be per- 
fect in every part but not well adjusted. Health is mental as 
well as physical. Good health means not only freedom from 
abnormal conditions like disease and physical defects but also 
lack of worry, the satisfactions of success, and a feeling that 
life is genuinely worth while. In other words, to be healthy 
means that one is getting out of life the best and most that 
‘is possible. He is living as usefully and happily as he can. 
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5. Good health possible for nearly everybody. Nearly every- 
body can have good health if he is willing to try to reach the 
goal. Of course, there are some exceptions. Some persons 
have a bad heredity. They were born with weak bodies. Some 
are so frail or physically defective that they cannot expect to 
win robust health, but those cases are so rare that they may be 


Fic. 2. Playing tennis is one of the best games for the out of doors 


practically disregarded. Most people, like Roosevelt, could 
win health if they only knew how and tried. . 
Probably the majority of us have such good health that our 
chief problem is to preserve it, but nearly all of us could find 
ways of improving our health. In most cases this is as easy as 
becoming proficient in science, Latin, or mathematics. Two 
things are necessary: first, a desire to be healthy; secondly, 
the determination to undergo training in order to win health. 
6. Removal of physical defects. As you start this year’s 
work in the art of learning to conserve and improve your own 
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health it would be well to have the advice of a physician. 
Probably your school gives you a physical examination every 
year. If the school does this and you find that you have 
certain physical defects, like decayed teeth, diseased tonsils, 
poor sight, or defective hearing, then you should seek expert 
advice. No matter how well one may observe the rules of 
health, the handicap of a defect like diseased tonsils will often 
seriously interfere with one’s work and happiness. If you do 
not get a regular physical examination through a school phy- 
sician, it would be well to consult your family physician. 
Ordinarily people consult a physician only when they are 
ill — too ill to attend to their affairs. How much better it 
would be to keep in such good condition that illness would 
be prevented. The human body is a delicate machine. Like 
any machine it gets out of order. The owner of a bicycle or 
an automobile does not wait until his machine refuses to do 
any more work before he consults the skilled mechanic. At 
intervals he has the skilled mechanic look his machine over 
thoroughly so that it may offer him the greatest amount of 
service. Most people are not as farseeing about their bodies 
as they are about their automobiles. If they were, much ill- 
ness and loss of time from school and work would be prevented. 
7. Importance of health habits. It is desirable to know a 
good deal about health, but knowledge alone will have no 
effect on our health. It is the right kind of action that counts. 
For example, there is much to know about foods; but the 
important thing for health is eating the right kind of food. 
Good health also requires regularity of action. It will not 
suffice simply to eat the proper kind of food today and then 
violate every health rule pertaining to food tomorrow. We 
need to carry out the health rules every day in a somewhat 
mechanical fashion. When we do this we have formed habits. 
When habits are formed they tend to become unconscious. 
The way we stand, tie our neckties, sign our names, or put on 
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our shoes finally gets to be a matter of habit. It is well that 
this is so, because it is no longer necessary for us to think about 
those acts. Our attention is left free to learn other things. 

The person who is well trained in health also does not find 
it necessary to be thinking all the time about his health. This 
would make life unbearable. He has trained himself to do 
automatically those things that promote his own health. He 
has formed good health habits. 

8. How to form health habits. Professor William James has 
given three excellent rules for habit formation. By following 
them with care we can form almost any habit. 

The first maxim is ““We must take care to launch ourselves 
with as strong and decided an initiative as possible.”’ This means 
that we should start not only with great enthusiasm and will 
power, but that we should make conditions such that they 
will encourage the forming of the new habit. If you became 
dissatisfied with your standing posture, it would be desirable, 
for example, not only to decide to improve it but also to 
announce this to the members of your family and ask them to 
remind you each time you lapsed in your habit. 

The second maxim is ‘‘ Never suffer an exception to occur till 
the new habit is securely rooted in your life.” Each lapse is like 
the letting fall of a ball of string which one is carefully wind- 
ing up: a single slip undoes more than a good many turns 
will wind again. It is not advisable to form a new habit by 
gradually breaking away from the old one. It is better to 
break off sharply. If one practices conscientiously, without 
exceptions, the habit is on the way to be formed. Every ex- 
ception weakens the growth of habit. If we decide to take a 
little nap in the morning after the alarm rings, it will be 
harder to arise promptly the next morning. If we continue 
to be negligent, soon we shall not even hear the alarm. But 
if we face some real difficulty, something really hard, such as 
declining an attractive invitation to a party in the evening 


Ui[eay JUs|[eoxe UI Wey} sdooy puv aInSy 4991109 v Wy} Soars S}Iqey poos ur Zururer 
WoHIpuod Teorskyd yoaytod ysouye ur JUTOg 4SA\\ Soar aU YOR “YINOA UITIOUTY Jo IOMOG oy} syuaserder dnoi3 sy 


Tp 38 sjopeo ArezIUI jUIOg ysoQy 94, *€ “OL 


ACMOTIES) SUNT 


Ub iii ui UAH 


Ms 


sXe) HEALTH ESSENTIALS 


because we need the time for sleep and for our studies, we 
shall find it easier to do the next time. Finally, we shall be 
able to decline an invitation under such conditions with com- 
parative ease because acceptance is no longer a temptation. 
The third maxim is ‘Seize the very first opportunity to act on | 
every resolution you make.” After you have made a resolution © 
do not wait to act upon it. Act as soon as the opportunity 
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offers itself. To learn to speak French one should try to talk 
with every Frenchman with whom he comes in contact. In 
this way one will gradually get command of the language. Ina 
like manner one may learn to eat salad by eating some at 
every opportunity. 

It is by the practice of such rules that one fashions his 
character as he wills. 

Roosevelt found it necessary to give himself a thorough 


training in forming good habits. By so doing he almost made 
himself over. 


GETTING THE MOST OUT OF LIFE II 
In his “Autobiography”’ he says: 


I never won anything without hard labor and the exercise of my 
best judgment and careful planning and working long in advance. 
Having been a rather sickly and awkward boy, I was as a young 
man at first both nervous and distrustful of my own prowess. I 
had to train myself painfully and laboriously not merely as regards 
my body but as regards my soul and spirit. 


Having read in one of Marryat’s books that the way to 
become fearless was to act as if he were not frightened, he 
resolved to try it. He found that by sheer dint of practicing 
fearlessness when he did not feel it the pretense passed over 
into reality. He ceased to be afraid. 

In giving advice on how to learn fearlessness he said, ‘‘Let 
him dream about being a fearless man, and the more he 
dreams the better he wil! be, always provided he does his best 
to realize the dream in practice.” 

Roosevelt proved what everybody may prove if he will, that 
body and mind to some extent may be made over by the 
practice of habits. In the words of Henley, to which each of 
us may in part at least subscribe, 


I am the master of my fate, 
I am the captain of my soul. 


9. A score sheet as a help in forming good health habits. 
One of the difficulties in forming health habits is to remember 
to practice them. For that reason it is desirable to check up 
systematically every day until the habits are formed. The 
score sheet suggested on pages 12 and 13 is one used in the 
New York City high schools. As you continue to study this 
book you will learn the various reasons why these habits seem 
desirable. Check up your habits now. In how many of them 
do you have a perfect score? Where your habits are not per- 
fect give a corresponding score. Work for improvement. 
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HEALTH-HaBit SCORE SHEET FOR HIGH-SCHOOL STUDENTS 


CREDITS Dates 


A. Posture 

. Small pillow used when sleeping 

. Stand tall. Sit erect with head up and chest 
high . 

. Books carried at arm’s Tenet) extended come 
ward, and changed from one hand to the other 

. Shoes for school which do not cramp the toes 
and without high heels. 


. Thorough chewing (mastication) 


. Some raw food or fruit eaten daily : 
. Some fresh green vegetables eaten daily in addi- 
tion to other foods 
. One pint (at least) of milk, Coaened daily. 
. No candy between meals . 
. No coffee ; 7 
. One glass of water upon rising : 
. Four (at least) additional glasses of ee ake 
ing the day 
C. Exercise 
13. Brief setting-up exercises before dressing and 
before retiring : 
14. No violent exercise ete iter eter, 
15. One half hour (at least) each day of enjoyable 
recreation out of doors en eR 
D. Cleanliness 
16. Soap and water used daily for bodily cleanliness 
17. Hot bath at least once a week 
18. Individual towel 
19. Hands and face washed eters breakfast and 
dinner (also before lunch when possible) . 
20. Teeth brushed at least twice a day 
21. Dental floss used at least once a week . 
22. Finger nails cleaned daily, and not bitten 
23. Hair and scalp clean. Shampoo every two 
weeks . 
E. Home environment 
24. Room temperature not over 70 degrees during 
months when controllable. 
Thermometer consulted . 
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25. Bedroom windows opened at night (screened in 
summer) 
26. Steady and eiieeat roe rien sud ine, or 
reading and avoidance of glare... . . 5 
Ajo OWNS TROON HOT WER, 6G 5 5 og a 4a A 
F. Relaxation and rest 
28. At least eight hours’ sleep . . . . 
29. Prevention of fatigue, when studying, by: enort 
test periods F 
30. Music (radio, piano, etc.) or ee sa recrea- 
tion in the home : 
31. Avoidance in general of movies se le 
during the school week ©... 1... 
G. Regularity 
32. Regular toilet habits 
33. Rising in time to attend to all necessary details 
and breakfast without excessive hurry . 
34. Meals at regular times . 
35. Home study at regular times Aa in aed not 
after Io P.M. : 
36. Concentration of mind on foe an Siding 
37. Attitude of punctuality to all engagements . 
H. Codperation 
38. Annual health examination or medical atten- 
tion to remediable defects, such as poor 
vision, flat feet, adenoids, etc. : 
39. Dental examination: cleaning and correction of 
defects at least every school term . 
40. No smoking 


For Informal Discussion in Class and at Home 


LIFE 13 


1. Read Roosevelt’s “Autobiography.” Select passages that 


show his great enjoyment of life. 


2. Write a theme defending the proposition that ‘*Good Health 


is Possible for Nearly Everybody.” 


3. Discuss each of James’s rules for habit formation in connection 


with the forming of some health habit. 


4. Defend the proposition that everybody should have a health 


examination annually. 
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5. Find out facts not mentioned in this chapter showing how 
Roosevelt, Franklin, Washington, and Lincoln formed habits. 

6. Read all of Henley’s poem “ Invictus.’ Do you or do you not 
believe it? To what extent is it true of manners? of morals? of 
health ? 

7. In what way do you need to make yourself over mentally and 
physically? Write a contract with yourself which will read some- 
thing like this: 

I, James Smith, on the eighteenth day of October, 1927, do hereby 
agree to train myself (mention the habits to be formed). 


Signed 


Put this contract up in some conspicuous place. Check yourself 
on the habits each day. Are you gaining every day and week? Are 
you a good soldier? Have you the courage like Roosevelt to press 
on to victory ? 


CHAPTER II 
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10. The vital fluid. Everybody is much concerned when 
there is violent bleeding. A severe cut or the flowing of blood 
from the mouth or nose is a matter of deep concern, for we 
know that the blood is the vital fluid. It comprises about 
7 per cent of the bodily weight. Without blood man cannot 
live. A healthy adult has about a gallon and a half of blood. 
The loss of a certain amount of it brings weakness and, if con- 
tinued, unconsciousness, and finally death results. Although 
everybody realizes that the blood is necessary for life, few 
people understand just what work the blood does and how it 
performs its task. This is one of the most interesting stories 
in physiology and health. 

11. Life in the cells. Although the blood is so important to 
life, the real life of the body depends upon the healthful 
activity of the cells, which are nourished by the blood. This 
knowledge comes to us through the wonders of the compound 
microscope. From your study of biology you may know that 
there are forms of life so tiny that they cannot be seen with 
the unaided eye. An amceba found in stagnant water is of 
this type. It is composed of a tiny bit of jellylike matter and 
is known as a single-celled organism. It has no ears, eyes, 
organs of digestion, sense organs, nerves, or muscles, yet it is 
sensitive to its surroundings, breathes, digests, and performs 
all the functions necessary for life. It takes its food from the 
liquid surrounding it and throws off its waste products into 
the same liquid. Strange to say, the human body is largely 
composed of living cells, but these cells are not independent 

15 
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of each other. They are all working together like a community. 
If they all perform their individual work and codperate with 
each other, the body may be said to be in a state of health. 
Not only the human body but the body of every living 
plant and animal is made up of cells. They are called cells 
because under the microscope they appear like the cells, or 
chambers, found ina 
honeycomb. ‘There 
are many kinds of 
cells, but they are all 
very much alike in 
having a cell wall 
containing a rather 
clear, colorless, jelly- 
like material known 
as protoplasm. This 
protoplasm is the 
really living part of 
a plant or animal. 
There is no other 


living thing in the 
When this tiny microscopic animal becomes full grown = 
it gradually divides, as shown above, until there are two world except PB roto 
individuals. Each new cell has a nucleus and the same plasm. If we care- 
kind of structure as the parent cell, except that at first full xamine 
it is smaller. The human body also grows by cell divi- ee the 
sion. (From Gruenberg, Biology and Human Life) protoplasm we find 


that it is never a 
perfectly clear jelly. Under the microscope solid bodies can 
often be seen floating around within the wall. Near the center 
we can usually find a portion that seems denser than the rest. 
This is called the nucleus and is essential to the life of the cell. 
Live protoplasm is always moving about within the cell. This 
movement is easily seen in the cells of certain water plants. 

To summarize: the cell assimilates, it is continually building 
itself up and replenishing its store of energy, and it is con- 


Fic. 5. How an amceba becomes two amcebze 


THE 


tinually breaking down 
into simpler products 
with a setting free of 


energy. It grows; it: 


moves; it reproduces 
itself. In other words, 
it is alive and is the 
basis of all life. 

12. How cells grow. 
Any organism like the 
human body has the 
power to grow and to 
repair lost or injured 
parts to a certain ex- 
tent. If you cut your 
finger, it is said to heal. 
Among the processes at 
work is that of cell di- 
vision. Cells divide so 
that where there was 
but one there are now 
two; and these again 
divide and increase to 
four, then eight, and so 
on. In this way some 
kinds of lost tissue may 
be restored. 

13. Different kinds 
of cells and tissues. In 
one-celled forms of life, 
like the amceba, yeast 
cells, and bacteria, one 
cell performs all the 
various kinds of work 
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Fic. 6. Different kinds of cells found in 
the human body 


Each kind has a special duty to perform. 1, flat 
epithelial cells, like those lining the cavity of the 
abdomen in man and other animals; 2, columnar 
epithelial cells, like those lining the air passages, with 
hairlike projections of protoplasm, called cilia; 
3, muscle cells, unstriped, like those in the walls of 
the intestine and of blood vessels; 4, shapeless cells 
of naked protoplasm, like those of amoebe or of white 
blood corpuscles; 5, cells containing fat globules 
like those in adipose tissue; 6, bone cells surrounded 
by hard deposits of limy material; 7, a nerve cell, 
or neurone. (From Gruenberg, Elementary Biology) 
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required by the organism; but in a multicellular organism 
like the human body there are many different kinds of cells, 
each kind being specialized in its work. Cells may be con- 
sidered very much like the building material in a house. 
Masses of similar cells, like the muscle cells, are called a tissue. 

There are four different kinds or classes of tissue; namely, 
epithelial, connective, muscular, and nervous. The epithelial 
tissue consists of cells packed very loosely together and united 
by a kind of cement substance in appearance like the white 
of an egg. The epithelial tissue covers the surface of the body 
and lines every cavity and tube of the body. One division of 
these cells is protective, such as the skin and lining of the 
mouth; the other division is composed of cells that have 
highly active protoplasm. Such cells form secretions from the 
food brought to them by the blood. Among these cells are 
those of the salivary glands, that manufacture the saliva, and 
the gastric glands, that manufacture the gastric juice. 

In between the various groups of cells of the body, holding 
and binding them together, is a passive tissue called con- 
nective tissue. Without this kind of material the cells of the 
body would all fall apart. It is useful in much the same way 
that cement is useful in holding the bricks together in a wall. 
Some of this tissue is white and fibrous and is the kind found 
in various organs of the body. The yellow, elastic tissue com- 
poses cords and tendons. Fat, which is stored away in globules 
in the white connective tissue, is called the adipose tissue. It 
serves as cushions for organs like the eye and serves as a food 
reserve for living cells. Cartilage is an elastic tissue useful in 
packing the joints and giving form and protection to the body 
in places where bones would not be desirable; for example, 
the ears and the end of the nose are made of cartilage. Perhaps 
you can tell why cartilage would be better at those points 
than bone material. The skeleton, or bony framework, of the 
body is composed of bones. They support the complete 
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organs and hold them in their right places. Although most 
of the so-called connective tissues are made up of bone ma- 
terial, it should be remembered that they are produced by 
living cells. Thus, within the living bone are cells which manu- 
facture bone. Without them bones could not grow or mend 
themselves after they were broken. 

The muscular tissue enables the different parts of the body 
to move. There are two different kinds of muscle cells. Those 
muscles that are made of striped cells are called the voluntary 
muscles, because they are usually under the control of the will. 
The striped muscles are connected with the skeleton. The 
muscles made of unstriped, or smooth, cells are often called in- 
voluntary because they are not usually subject to conscious 
control. The involuntary muscles are found in the internal 
organs. The contraction of the walls of the stomach, for ex- 
ample, is due to the work of the involuntary muscles. “All 
muscular tissue has the power to contract, or grow shorter, 
and to relax, or grow longer, but this is usually dependent 
upon the stimulation of the nervous system. 

The nervous tissue is associated with the muscular tissue, 
since the muscles move only when they are stimulated by 
nerve cells. These cells compose the brain, spinal cord, and 
nerves. These nerve cells have a cell body and collaterals, or 
branches. Some of these microscopic cells have branches two 
or three feet long. The glistening white cords, or nerves, are 
made up of fibers of nerve cells. Many of the nerves end in 
sense organs and carry their messages to some central point 
like the spinal cord or brain, where the messages are relayed 
to glands or muscles. 

Different kinds of tissue make up organs like the lungs or 
heart. A combination of organs coéperating in doing a certain 
kind of work, like the organs of digestion, is called a system. 
We have the muscular, nervous, respiratory, circulatory, 
and digestive systems. 
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14. Living cells surrounded by lymph. You might well 
wonder how the millions of cells in the body live. From the 
references to the life of the amoeba you will remember that it 
lives in water and draws its sustenance and oxygen from that 
liquid, and throws its waste back into the same medium. 
The living cells of the body are also bathed in a liquid. This 


— Capillaries 
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Fic. 7. Diagram of the relation of the cells of an organ to its blood 
vessels, lymphatics, and connective tissue 


is called the lymph. When the skin is bruised or blistered we 
often see a rather clear waterlike fluid; this is lymph, which 
saturates the tissues. It is derived from the blood mainly by 
filtration through the walls of tiny blood vessels. The blood 
itself, except in cases of injury, does not come directly in con- 
tact with the living cells. The masses of tissue, however, are 
permeated by very tiny tubes called capillaries (from capillus, 
“a hair”), which carry blood. The diluted food and the oxy- 
gen in the blood pass through the walls of these capillaries 
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into the lymph, where they are readily absorbed by the cells. 
These cells in turn throw off carbon dioxide and waste prod- 
ucts, which pass into the lymph and then through the walls of 
the capillaries into the blood stream again. Thus we see that 
the real process of nutrition and breathing is a cell process. 
In between the cells there are tiny open tubes called lym- 
phatics into which the lymph drains. These smaller lymphat- 
ics finally combine into larger ones and empty into a large 
blood vessel in the neck. In different parts of the body lym- 
phatic glands secrete lymph. It is important to note that 
there are two kinds of circulation involving two different sets 
of tubes, the lymphatic circulation and the blood circulation. 
Let us now turn our attention to the blood. 

15. The work of the blood. The blood is contained in a 
closed system of tubes, the blood vessels, within which it is 
kept circulating by the force of the heartbeat. The tubes 
carrying blood from the heart are called arteries and those 
carrying it toward the heart, veins. The capillaries are the 
tiny tubes connecting the arteries and veins. 

The blood carries to the tissues foodstuffs after they have 
been prepared by the digestive organs. It transports to the 
tissues oxygen which it has absorbed from the air in the lungs. 
It also carries off from the tissues carbon dioxide (CO2) and 
various waste products to be eliminated by the lungs, kidneys, 
and large intestine. 

The circulating blood is also concerned in the distribution 
of heat. Heat is produced by oxidation in the tissues. By 
oxidation we mean that oxygen combines with tissues and 
burns them up in somewhat the same way that it unites with 
the carbon of wood when it is burned up in a fire. Every 
time we move a muscle heat is produced. We all know how 
quickly we can dispel a chill by vigorous exercise. Oxidation 
or combustion warms the muscles and the blood that flows 
through them. The blood then carries its heat to the less 
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active parts of the body, especially to the skin and lungs, 
where it is dissipated. _ 

The blood also carries substances called hormones. A hor- 
mone is a chemical compound produced in a definite locality, 
usually in the glands of internal secretion (see Chapter X), 
but having its effect elsewhere in the body. The thyroid 
gland, for example, manufactures a product (thyroxin) which 
is distributed by the circulation and helps the body to expend 
energy. 

16. The distribution of the blood. The question is some- 
times raised whether the blood is always distributed to the 
different parts of the body in the same proportion. When the 
blood is forced from the heart it is sent to the different organs 
and tissues in amounts which correspond to their activity. 
After growth has been completed, bones, tendons, and car- 
tilages require small amounts of food material. During the 
digestive process after eating, the glands are quite active and 
must be supplied with a constant flow of blood from which 
their products are formed. During active exercise the muscles 
must receive an increased supply of blood. Hard mental work 
requires a liberal supply of blood for the brain. 

17. The plasma of the blood. To the eye the blood seems red, 
but a microscopic examination shows that the color is due to 
the presence of a large number of tiny bodies called red cor- 
puscles, floating in a colorless liquid called plasma. Owing to 
the minute size of the corpuscles their color when seen under 
the microscope is a faint yellowish red, but when seen in mass 
they exhibit the well-known blood-red color, which varies 
from scarlet in arterial blood to purplish red in venous blood. 
The color is dependent on the amount of oxygen contained 
in the blood in combination with a substance known as hemo- 
globin. The liquid part of the blood forms more than half 


of its volume. The plasma is largely the blood minus the red 
corpuscles. 
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The blood plasma is a complex solution. It contains pro- 
teins, sugar, fat, and salts in small quantities. These all play 
some part in the activity of tissues. >> 

The plasma contains very small amounts of waste products. 
This approximate purity is due to the efficiency of the excretory 
organs, especially the kidneys. Carbon dioxide, however, is 
found in relative abun 
dance and also is car- 
ried in the corpuscles. 

18. Red corpuscles. 
The red _ corpuscles 
appear as flattened 
circular disks with a 
diameter of z55> of 
an inch. In the blood 
there are about five 
million corpuscles in a 
cubic millimeter, the 
space occupied by a 
grain of coarse salt. 


The number, however, Fic. 8. Human blood corpuscles as seen 
may vary on account under the microscope 
of disease. Magnified 1000 diameters. The circular disks are 


the red blood corpuscles. Near the center are two 


Each red cell is a white corpuscles, with their nuclei deeply stained 


delicate sac contain- 
ing hemoglobin. This substance possesses the property of 
uniting with the oxygen of the air. Its function is to carry 
oxygen to the tissues. As the blood flows through the tissues, 
close to the cells which are consuming oxygen, the corpuscles 
give off some of the oxygen and absorb carbon dioxide, which 
is later replaced by oxygen when the blood comes in contact 
with the air in the lungs. 

The development of the red corpuscles in adults takes place 
in the red marrow of the bones. The formation is fairly active 
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Fic. 9. Diagram of the circulation of the arterial and venous blood 
in the body 
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to replace those that have become aged and broken down in 
the liver, where their remnants are employed in the formation 
of the pigments of the bile. The length of life of a red corpuscle 
has been estimated to vary between two and four weeks. 

The reduction in the number of red corpuscles or the reduc- 
tion in the hemoglobin content of the cells greatly diminishes 
the oxygen-carrying capacity of the blood and leads to a de- 
ficiency in the aération of the tissues. The term “anemia” 
indicates that the blood contains an insufficient number of 
red cells; this deficiency may be caused either by a decreased 
production or by increased destruction. Blood counts and 
hemoglobin tests are now employed by physicians to ascertain 
the number of red corpuscles and the percentage of hemo- 
globin to determine the nature of disease. Such investigations 
often show whether a patient is improving. 

19. White corpuscles. The white corpuscles are so called 
because they are colorless. They are irregular in outline and 
alter their contour constantly, in a way similar to that of the 
amoeba, and they vary in size, which is a property of impor- 
tance to the physician. The larger ones are known as leuco- 
cytes and show decided changes. In the blood stream they are 
usually found in the outer zone of the plasma, where they at- 
tach themselves to the wall of the vessel. They proceed from 
place to place, their movements being slow in comparison to 
that of the red cells. The proportion in health is that of one 
white corpuscle to seven hundred red cells. 

On account of the amceboid movements the leucocytes are 
capable of surrounding and destroying foreign particles that 
may have entered the blood stream. This process is called 
phagocytosis. 

The leucocytes are able to pass through the thin wall of the 
small capillaries and, leaving the blood stream, to enter the 
tissues when necessary, to engulf and digest invading disease- 
producing organisms. Their service as soldiers or policemen in 
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fighting microbic invasions is one of the most dramatic stories 
in human physiology. ro 

20. Blood plates. The blood plates are irregular-shaped 
masses smaller in size than either the red or white corpuscles. 
They are quite sensitive, quite perishable. The average life 
of a platelet is three days. They also have amceboid move- 
ments and play an important part in the coagulation of the 
blood. The number of platelets, normally about 300,000 to 
400,000, becomes greatly reduced in the case of certain dis- 
eases. This is especially true in hemorrhage diseases. 

21. Coagulation. Under normal conditions the blood in the 
vessels is free-flowing, but it quickly assumes a gelatinous state 
shortly after it has been brought in contact with a foreign body 
or with a wound. 

When blood is collected in a glass vessel it becomes gelati- 
nous or tenacious in a few minutes. It is said to coagulate. 
The capacity of the blood to coagulate is of great importance 
to arrest bleeding and hemorrhage by sealing over the cut or 
torn surface. 

The clotting of blood varies with individuals, requiring on 
an average about five minutes. It is also dependent upon the 
physical condition of the person. Whenever the coagulation 
time is prolonged, so that an excessive loss of blood occurs, 
causing a grave danger of bleeding to death even from slight 
wounds, one is said to be a bleeder, or hemophilic. At present 
the cause is not known, but is inherited in certain lines of 
descent. As a rule, this disease affects males only, but it is 
transmitted through the female only. 

.- Tests known to physicians as “bleeding time”’ and “clotting 
time” should always be made prior to tonsil and adenoid 
operations. In a normal healthy person the clotting should 
take place within eight to ten minutes. Bleeding from an 
ordinary pin prick should stop within five to eight minutes. 
The clotting of the blood is due to the production of a gummy 
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compound called fibrin, which appears in the form of delicate 
threads. These threadlike filaments arise from the broken- 
down blood plates. The filaments enmesh the corpuscles, with- 
out which the clot would have little firmness. 

Clotting of the blood may take place in the blood vessels 
if conditions arise which cause the destruction of the blood 
plates. An injury to the vessels may cause the blood plates 
to collect on the sides, with the ultimate formation of a clot, 
which physicians call a thrombus. Part of the clot may become 
detached and be forced into the circulation, to be finally lodged 
in one of the smaller vessels, thereby interfering with normal 
circulation and the usefulness of the parts which this vessel 
supplied. If one of these clots becomes lodged in an artery 
of the brain or heart, it may cause sudden death. 

When a person has lost a great deal of blood the deficiency 
may be supplied through transfusion. The blood of a healthy 
person is introduced into the patient by means of a glass 
syringe. Before doing this it is necessary to know that the 
blood of the person to be used will not act as a foreign sub- 
stance and thus cause destruction of the blood. This assur- 
ance is secured by a matching test. If the blood of the two 
persons mixes normally the operation is safe. 

22. The circulation. In order that the blood may serve its 
proper function it must be kept in constant motion throughout 
the body. This is accomplished by means of the heart, the 
arteries, and the nerves. The heart serves as a force pump 
- which maintains the flow of blood. 

23. The heart. The heart is divided by a partition or septum 
into a right and a left half. Each half is again divided trans- 
versely into what is known as an auricle and a ventricle. Thus 
the heart consists of four chambers. The blood as it returns 
from the systemic veins is conveyed to the right auricle, while 
the blood from the lungs is directed into the left auricle. The 
blood which leaves the heart comes from the ventricles. That 
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vessel which arises from the right ventricle is called the pul- 
monary artery, while the blood coming from the left ventricle 
flows through the aorta. Normally there is no interchanging 
of blood between the right and the left side of the heart. The 
blood from the systemic veins passes into the right auricle, 
thence into the right ventricle, and then into the pulmonary 
arteries, which lead to the lungs. After it has passed through 
the capillaries of the lungs it is returned to the heart by the 


Capillaries 


Fic. 10. The blood flows from the arteries through the capillaries 
into the veins 


pulmonary veins and enters the left auricle, the left ventricle, 
the aorta, and finally the general circulation throughout the 
body. It returns through the systemic veins to the right auricle. 
The blood is discharged from the ventricles in rhythmical 
spurts with intermittent pauses. This can be verified by mak- 
ing a slight pressure with the finger upon the more superfi- 
cial arteries, such as the one at the wrist. The movement of | 
the blood in the smaller arteries, as well as the veins, becomes [ 
more steady. The elasticity of the arteries causes them to 
dilate when blood is forced out of the heart and to exert ad- 
ditional pressure upon their contents. By the contraction of 
the arteries during the resting period of the ventricles the 
flow is continued into the smaller branches, capillaries, and 
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veins. During old age this process may be interfered with in 
persons having hardening of the arteries. The arteries do not 
yield, thus causing a greater demand upon the heart at a time 
of declining strength, so that the expectation of life is greatly 
reduced either by the heart’s failing or by the breaking of some 
weakened artery. 

24. The cardiac cycle. The contractions of the heart are 
rhythmical; that is, they occur in a certain definite regular 
order. First, there is a simultaneous contraction of the walls 
of both auricles; following this, there is a simultaneous con- 
traction of both ventricles. Then comes a pause or period of 
rest, after which the auricles and ventricles contract again in 
the same order as before, and their contractions are followed 
by the same pause as before. The state of contraction of the 
heart is known as systole, and the state of relaxation as dias- 
tole./ A complete contraction of the heart, beginning in the 
auricles and ending with the pause in the ventricles, consti- 
tutes a heartbeat, or cardiac cycle. | 

In round numbers, the normal heartbeat of an adult man 
is seventy per minute, that of a woman is eighty, and that 
of children is ninety; each heartbeat takes 0.8 of a second. 
About half of the time is occupied by a period of rest. When 
the rate of the heartbeat is increased, the period of rest is 
shortened. When the heartbeat is raised to 140 or 150, it is 

obvious that the period of rest is practically eliminated. 
Muscular exercise, as we all know, increases the heartbeat 
profoundly, whereas rest and sleep decrease the normal rate. 

25. The valves of the heart. As has already been pointed 
out the blood flows through the heart in a fixed direction. Each 
cardiac cycle begins by the contraction of the two auricles. 
Immediately upon the completion of the contraction of these 

‘chambers, the ventricles begin their systolic movement. To 
prevent the blood’s being forced back into the auricles, the 
valves guarding the openings between auricles and ventricles 
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close; thus the blood flows only in one direction. During 
the pause in the heart cycle the blood is likewise prevented 
from flowing back, this time from the distended pulmonary 
artery and the aorta, by another set of valves. There are thus 
two sets of valves guarding the flow of blood through the 
heart: those between the auricles and ventricles and those 
between the aorta and pulmonary artery and the ventricles. 
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Fic. 11. A diagram of the right side of the heart showing the working 
relationship of the valves 


When the blood flows into the auricle and the ventricle relaxes, the valves of the heart 
are as shown in A. When the ventricle contracts and the blood flows out into the arteries, 
the valves are as shown in B 


The amount of blood which is forced from either ventricle 
during contraction is about four ounces. It is estimated that 
all the blood of the body may be pumped in the course of 
fifty beats of the heart. Thus the average red corpuscle may 
make the circuit of the circulation from a given point, and 
return in less than a minute. During exercise, when more 
blood is needed, this demand is met by the increase in the rate 
of the heartbeat and perhaps by the increase in the amount 
discharged at each contraction. 

26. Nervous control of the heart and arteries. The heart is 
something like a horse in harness. There are two sets of nerves 
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which influence the rate of the heartbeat. Those which 
quicken the beat are termed cardio-accelerators and those 
which slow down the action of the heart are called cardio- 
inhibitors. The complete description of this mechanism is 
too complicated to be considered here. 

The automatic control of the caliber of the blood vessels is 
very interesting. The large arteries are essentially elastic 
tubes consisting of an outer, a middle, and an inner portion. 
The middle portion consists of plain muscle fibers which are 
under the control of nerves. They cause the walls of the blood 
vessels to be in a state of constriction alternating with dila- 
tion. Their tone, or degree of muscular contraction, may be 
varied so as to make them larger or smaller. This mechanism 
enables the blood to be sent to parts of the body where it is 
most needed. During muscular exercise there is an increase in 
the amount of blood sent to the skin, so that heat may be dis- 
sipated. At the same time there is a constriction of the blood 
vessels associated with the digestive system. Not only are the 
nerves of automatic control delicate mechanisms to change 
the blood vessels according to the temperature and needs of 
the body, but they are responsive to the emotions. Blushing, 
for example, is a congestion of blood in the face caused by 
these nerves. a 

The control of the heartbeat and circulation is beyond the 
power of the will. 

27. The blood pressure. The taking of the blood pressure 
today is one of the routine things in a regular physical exami- 
nation of adults. It is obvious that pressure must be applied 
to the blood to force it through the closed system of tubes 
throughout the body. This is performed in part by the pres- 
sure of the muscles on the blood vessels, the elasticity of the 
walls of the arteries, the resistance in the capillaries, and the 
volume and viscosity of the blood, but the chief source of pres- 
sure is the beating of the heart. The increased pressure in 
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the arteries after each heartbeat is taken up rapidly by the 
elasticity of the walls of the arteries. The pulse indicates the 
rise and fall of this pressure. Unless there are abnormal con- 
ditions present in the circulatory system this pressure is suffi- 
cient to carry the blood back to the heart. 

It is only within recent years that we have been able to 
measure blood pressure. The instrument, in its usual form, 


Fic. 12. The Sphygmomanometer 


An interesting device for testing the blood pressure 


consists of a rubber cuff which may be inflated and is con- 
nected by a tube with a column of mercury. The usual 
method of testing the blood pressure is to wrap the cuff of the 
sphygmomanometer around the bare arm above the elbow ~ 
and to pump air into the cuff until the pressure exerted by the 
blood within the artery of the arm is completely overcome. 
The air is then let out gradually through a valve until the 
pulse can first be felt, or heard as a clear, loud sound through 
a stethoscope applied under the cuff. This is called the systolic 
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or maximum pressure, or the pressure with which the heart 
forces blood into the arteries. After noting the height of the 
mercury column, which should range between 110 and 120 
millimeters of mercury in healthy young adults, more air is 
let out of the cuff until a transformation is heard of the clear, 
loud sound, first heard at the height of the systolic pressure, 
into a dull one. At this point the height of the mercury column 
is again read. This represents the diastolic or minimum pres- 
sure, or the pressure maintained between heartbeats. Diastolic 
pressure in normal adults is usually 50 millimeters of mercury 
less than the systolic pressure. A blood pressure of 120 means 
that it requires the weight of 120 millimeters of mercury to 
blot out the pulse. 

High blood pressure is usually a symptom of some abnormal 
condition of the body. The causes are many, such as decayed 
teeth, diseased tonsils, and lead poisoning. High blood pres- 
sure is frequently associated with hardening of the arteries. 
In this condition the arteries lose their elasticity and become 
rigid tubes. Also their capacity is decreased by the thickening 
of the walls of the blood vessels. The blood must necessarily be 
driven through the body with greater pressure. This throws a 
strain on the heart and seriously interferes with the function 
of the kidneys. When/the blood is under high pressure, it 
may break through the weakened walls of the arteries. When 
the break comes in the brain, as is common, the catastrophe 
is known as apoplexy; in popular language, ‘‘a stroke.” Its 
effects may vary from sudden death to an unreliability of 
the brain so slight that for a long time it is not noticed. 

Although high blood pressure due to hardening of the 
arteries is not usually curable, it may not be serious for a long 
time if the person will form the necessary health habits upon 
the advice of a physician. 

The blood stream not only contains nutritive material result- 
ing from the eating of food but also the waste products of the 
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cells. This waste must be excreted, or thrown off, if health and 
life are to exist. Various organs participate in this excretory 
function. The lungs throw off carbon dioxide. Intestinal waste 
is eliminated through the large intestine. This is a process of 
elimination. 

The kidneys are engaged in excreting a waste product called 
urine. They are a pair of oval or bean-shaped organs about 
four or five inches long, in the lumbar region at about the waist 
line. Each kidney has many systems of small tubes which 
finally carry the urine to a larger tube from sixteen to eighteen 
inches long, called a ureter, that leads to the bladder, where 
it is stored, and eventually it is discharged from the body. 

The kidneys clean the blood for circulation. This task is 
very difficult. They take from the blood waste material and 
any excessive amount of useful material. At the same time 
they must prevent the escape of such substances as the body 
needs. Another important function is to keep a balance be- 
tween acids and alkalies in the body. This is so necessary 
that even a slight variation which could be detected only by 
delicate tests would cause death. Finally the kidneys pre- 
vent the blood from becoming too dilute. When the kidneys 
are damaged so that they cannot excrete the necessary 
amount of water, it collects in the tissues, and dropsy appears. 
The appearance of albumin in the urine is often a sign of 
kidney trouble and may mean Bright’s disease, named after 
Dr. Richard Bright, who first described this abnormality. 

28. A healthy heart and circulation. The heart and general 
circulatory system, like other parts of the body, are affected 
by the habits of the individual. Nourishing food, the proper 
elimination of bodily wastes, fresh air, sleep, rest and recrea- 
tion, and freedom from infection tend to keep the heart and 
circulation healthy. The heart is such a complicated machine 
‘and so essential for healthy living that we need the assistance 
of the expert physician to help keep it healthy. For this reason 
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Fic. 13. An anatomical study of the pathways for the excretion 
of urine 


The kidneys filter from the blood waste products, in the form of urine, which are 
subsequently eliminated from the body via the ureters and bladder 
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periodic health examinations (see Chapter XXIX) are desir- 
able, since early and slight stages of heart trouble may be 
detected and chronic infections likely to injure the heart may 
be removed. We are beginning to realize more and more the 
need of the doctor to help keep us healthy. 


For Informal Discussion in Class and at Home 
1. What causes high blood pressure? Is it always serious? 


2. How do the surroundings of the amceba differ from those of 
the cells of the body in regard to obtaining food? 


3. What organs of the body are responsible for keeping the blood 
stream free from injurious substances? What serious results will 
follow if these organs fail to do their part ? 


4. Try this: Count your pulse rate while at rest. Run in place, 
raising knees high, for fifteen seconds. Immediately count your 
pulse rate. Count it at the end of thirty seconds; one minute; a 
minute and a half and longer if necessary. How soon does your pulse 
rate return to normal after the run? Consult your health teacher 
or doctor to find out whether your heart recovers satisfactorily. 


5. We all know that through physical exercise the muscles of the ~ 
body can be made stronger and more enduring. Is this true of the 
heart? Would a stronger heart be of advantage to health? How 


would you proceed to strengthen your heart? Are precautions 
necessary ? 


6. Why is it necessary for the heart to beat faster during exer- 
cise? Why should it return to normal after the body is quiet? 


7. Does the heart beat faster during excitement? Why? 


8. What can one do to have a healthy heart and a healthy 
circulation ? 


9. Make an outline of this chapter. 
10. What is the work of the blood? 
11. What is the lymph? Describe its work. 
12. Make out a list of review questions on this chapter. 


CHAPTER III 


THE BREATH OF LIFE 


29. Every living thing breathes. Everything that lives must 
have oxygen. Confine a plant or an animal in an oxygen-proof 
jar and it will die, although it may have an abundance of sun- 
shine, moisture, and food. The essential part of the air for 
animals is oxygen. Without oxygen the cells of which the body 
is composed cannot function, and death soon results. In high- 
mountain climbing it is necessary for the climbers to take 
tanks of oxygen with them because as one ascends the supply 
of oxygen diminishes. 

The cells at work need oxygen, and they throw off wastes in 
the form of carbon dioxide and other products, due to the using 
up of the tissues. The cells in most organisms get their oxy- 
gen through the blood and they also throw off their products 
into the blood. The complete process of breathing, or respi- 
ration, varies with different forms of life. The lower forms of 
life, such as the amceba, breathe through their outer surfaces. 
The exchange of gases takes place directly by contact with the 
air. An earthworm also breathes directly through its skin. A 
fish breathes through its gills. The gills are well supplied with 
blood vessels which come close to the surface. The oxygen in 
the water is absorbed into the gills of the fish, and the waste 
product is thrown off into the water. The frog has a bag 
within his body. This bag is well supplied with blood vessels. 
In this bag the exchange of gases takes place. Notice a frog 
in the water and observe that at intervals he comes to the top, 
forces air out of his mouth, opens his mouth to get more air, 
and then dives below. The lungs of man might be thought 
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of as a bag containing thousands of smaller bags to facilitate 
the process of respiration. Let us turn first to the more inti- 
mate study of the upper respiratory tract, consisting of the 
nose, mouth, and throat. 

30. The importance of the nose in breathing. Nature in- 
tended that man should breathe through his nose, which is 
admirably adapted for its work. This organ is made up of 
bone and cartilage. There are two passageways, or nostrils, 
for the reception of the outside air. Mucous membrane lines 
the entire nasal cavity and is well supplied with blood vessels. 
The blood vessels warm the incoming air. Mucus is secreted 
by this membrane, and this mucus moistens the air. Hairs in 
the nose act as filters and so offer a protection against dust. 

Opening into the interior of the nose there are cavities or 
spaces, called sinuses, filled with air. All the sinuses open 
directly into the nasal cavity and are lined with mucous mem- 
brane. During infections of the nose and throat, especially 
colds in the head or the infectious and contagious diseases, the 
sinuses become inflamed. If such inflammations are neglected 
they have a tendency to become chronic, and sinusitis (so- 
called nasal catarrh) is the result. Headaches and painful 
areas in the face are not unusual when the sinuses become con- 
gested and inflamed during ordinary colds. 

The mouth is described in detail in Chapter VII. We should 
notice here, however, that the roof of the mouth is called the 
palate and is divided into two connecting parts, the hard 
palate in front and the soft palate behind. The soft palate 
forms the arch of the roof of the mouth behind, and from it is 
suspended the familiar little tab called the uvula. 

31. The throat. Behind the arch of the soft palate is the 
throat, or pharynx. Below it is the larynx, or voice box, con- 
taining the vocal cords. Leading from the larynx is the 


trachea, or windpipe, which in turn leads into the bronchial 
tubes of the lungs. 
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On either side of the base of the tongue is located a tonsil. 
The tonsils are rounded oblong masses of lymphoid tissue — a 
part of the lymphatic system — held in place by two small 
muscles extending vertically in front and behind. These are 
known as the anterior and posterior pillars of the tonsils. 
Each tonsil is covered with mucous membrane of a pale-pink 


Fic. 14. When the examining physician directs you to open your mouth 
and say “Ah,” this is what he sees: pharynx, tonsils, uvula, soft palate, 
hard palate, tongue, teeth, and lips 


color, and to the naked eye it has a smooth surface. Beneath 
the apparently smooth surface are crypts which, when the 
tonsils are diseased, become filled with bacteria and pus. 
The tonsils are usually visible, although occasionally they 
are deeply embedded within the recesses of the pillars, which 
makes inspection difficult. When the tonsils are diseased they 
are plainly seen when the mouth is opened wide. Above and 
behind the tonsils are the openings of the Eustachian tubes, 
that lead into the ears. 
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The region where the posterior opening of the nasal cavity 
communicates with the pharynx is called the nasopharynx. 
n this space, located on the pharyngeal wall, is found the 
adenoid tissue, which is the seat of much trouble during in- 
fancy and early childhood. Enlarged growths of it, called 
adenoids, are the principal cause of nasal obstruction. 

32. Nasal obstruction. From 1o to 15 per cent, or about 
three million, of the school children in the United States suffer 
from nasal obstruction. This is a serious matter, since the 
nose and throat have long been known to be portals for the 
entrance of bacteria causing communicable diseases, of 
which diphtheria, pneumonia, and tuberculosis are notable 
examples. 

Through its normal tonsils and adenoid tissue nature pro- 
vides means to combat organisms that find their way into the 
upper respiratory tract. These points are stations for white cor- 
puscles, that devour injurious bacteria. All the other tissues 
of the upper respiratory tract offer resistance. But when these 
tissues become enlarged or diseased, interfering with breathing 
or turning poison into the blood stream, the health of the in- 
dividual is seriously affected. Persons who suffer from nasal ob- 
struction are more susceptible to disease and are often found 
to be carriers of diphtheria, scarlet fever, and meningitis. 

Among the chief causes of nasal obstruction are enlarged 
and diseased tonsils, adenoid growths, abnormal growth of the 
bones of the nose, and injuries to the cartilage and bones of 
the nose. Nasal obstruction develops gradually, and practi- 
cally always begins during infancy and early childhood. : 

Repeated and neglected attacks of colds in the head, grip, 
and other infectious diseases predispose to nasal obstruction. 
Irritation of the mucous membrane of the nose and throat 
from foul and vitiated air, overheated and poorly ventilated 
rooms, thumb-sucking and the use of pacifiers, malnutrition, 
and rickets all contribute to nasal obstruction. 
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33. Detection of nasal obstruction. The individual with a 
nasal obstruction is likely to have a dull facial expression. 
This is due in large measure to his usually being a mouth 
breather. Unable to get air through the nose because of the 
obstruction, he breathes through the mouth. Children who 
are mouth breathers suffer from loss of appetite because the 
tongue is dried by air passing over it instead of through the 
nostrils; the sense of taste is lost. Sleep at night is disturbed 
through inability to breathe naturally. Snoring is common. 
Many of these children have night terrors. During sleep in- 
fants and young children sometimes assume the ‘‘knee-chest”’ 
position, which is an indication of nasal obstruction. They 
take this position to bring the soft palate forward in an effort 
to get air past the adenoid growth. 

34. Common results of nasal obstruction. When there is 
some interference with nasal breathing, the air reaches the 
lungs through the mouth instead of the nose. The warming, 
moistening, and filtering functions of the nose are lost. The 
air reaches the lung at a temperature lower than that of the 
body. Such direct and repeated chillings result in colds, 
bronchitis, and pneumonia. 

Nasal obstruction leads to a congestion of blood in the 
brain. This interferes with the action of the brain, often 
leading to backwardness in the case of children. 

Voice and speech defects often result from mouth breath- 
ing. Children will say “teet” for “teeth,” “‘sog” for “song,” 
“doze” for “nose,” and “Sprig is cubbig” for “Spring is 
coming.”’ Such habits may be carried over to later life if the 
obstruction is not treated. 

Nasal obstruction is bound to affect the body as a whole. 
It results in poorer resistance to disease, in indigestion, in 
malnutrition, and induces poor posture. Children who fail to 
make normal gains in weight often gain rapidly after the 
nasal obstruction is removed. Swollen glands of the neck, 
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chronic sore throat, rheumatism, infections of the middle 
ear, and deafness are common results. 

35. Hygiene of the nose and throat. Suggestions on the care 
of the nose and throat follow: 


Prevent acute infections and communicable diseases during in- 
fancy and childhood. 

Have proper medical care of disorders of the upper respiratory 
tract. 

Do not consider children with communicable diseases cured until 
all discharges from the nose and throat have disappeared. 

Learn to dress healthfully. Overdressing as well as not dressing 
warmly enough produces nasal congestion and colds. 

Live in well-ventilated rooms during the day and at night. 

Any member of the family who is ill with a communicable 
disease should be isolated from the rest of the family group. This 
action limits the spread of disease. 

Avoid use of pacifiers and other articles in the baby’s mouth. 

Never kiss a child on the lips. Disease carriers are all too 
common. 

Avoid use of nasal douches, patent medicines, and household 
remedies in the treatment of nose and throat disorders. Follow the 
instructions of a physician and insure yourself against complications. 

Tonsils and adenoid growths should be removed when there is 
evidence that they are diseased — the earlier the better. 

Procrastination causes secondary involvement of the accessory 
nasal sinuses and middle-ear disease, and predisposes to many of 
the acute communicable diseases. This should lead parents to have 
diseased tonsils and adenoid growths removed early in the child’s 
life. One year of age is not too young. 

Children should be taught how to use a handkerchief properly 
and how to clear the nostrils without forcing the nasal infection into 
the ears. 

Nasal sprays for children are too frequently administered under 
pressure and should never be used. Medicated nose drops are 
safer. Suction by.means of mechanical aspirators offers the best 
relief. Surgical treatment for the relief of nasal obstruction due to 
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enlarged turbinates and deviated septums should be deferred until 
the child has reached the age of fifteen or sixteen years. Other ob- 
structions, such as polyps and nasal spurs, may be removed earlier. 

Many children continue to have colds even after the tonsils and 
adenoids have been removed. This is due to the failure to remove 
these organs before the infection has spread to the accessory nasal 
sinuses. The same diseased conditions which predisposed to colds 
before the tonsils and adenoids were removed still remain, despite 
the operation. In such cases treatment should be directed to the 
diseased sinuses. 

There are many individuals whose mucous membranes are hyper- 
sensitive to foreign substances in the atmosphere, and as a result 
they suffer from hay fever and asthma. The disturbing elements 
may be pollen from trees, plants, grass, or flowers; or they may 
be from animal emanations, as in the case of sensitiveness to cat, 
dog, and horse hair, goose and chicken feathers. Cures may be 
obtained with a large percentage of such patients if specific pollen 
and foreign-protein treatment is administered. 


36. The work of the lungs. The air entering through the 
nose is drawn through the pharynx and the trachea, or wind- 
pipe, into the bronchia! tubes (bronchi) of the lungs. These 
tubes subdivide into many smaller branches until the whole 
lung is penetrated in a manner similar to the branches of a tree. 
Each tiny tube finally ends in a dilated sac called an air cell, 
where the interchange of gases takes place. It is estimated that 
there are four hundred million of these air cells in each lung. 

The wall of an air cell consists of a layer of flat thin cells 
continuous with that of the bronchi and the mucous membrane 
of the air passages. The lining cells of the trachea have cilia, 
or hairlike processes, which catch the particles of dirt or 
dust which have been breathed in. The tendency of the cilia 
is to make quick upward movements, carrying the particles of 
dust with them. 

The walls of the air cells have blood vessels that are separated 
from the air in the cells by a very thin tissue. The blood in 


THE BREATH OF LIFE 45 


these tiny tubes is heavily laden with carbon dioxide, which it 
has collected from the working cells, and this has diminished 
its supply of oxygen. Since gases or liquids tend to distribute 
themselves equally when separated by a thin membrane, there 
is a movement of the gases as indicated in Fig. 16. As the 
blood leaves the lungs it has discarded its wastes and has 
taken on oxygen. Meanwhile the air in the cells, laden with 
a high amount of car- 
bon dioxide, has been 
forced out and fresh air 
has been drawn in to 
take its place. 

37. The pressure of 
\the air. The air is com- 
posed of a mixture of 
gases. Oxygen com- 
prises 20.99 per cent, 
nitrogen 78.03 per cent, 


carbon dioxide .03 per 

cent. and other gases Notice that the blood capillaries lie in the very thin 
” 8g A e walls of the air sacs. Trace the blood from an artery 

make up the remain- through the capillaries to a vein. Observe that in 


der. These gases press the process carbon dioxide and water pass into the 
‘, air sac while oxygen passes from the air sac into 
in upon the surface of the blood 


the body with the force 

of fifteen pounds to the square inch. Movements of the air 
occur only when there are differences of pressure. Air moves 
from areas of high pressure to areas of low pressure. 

As long as the chest is without movement and the passages 
to the outside air are open, the air pressure within the lungs 
is the same as that without. As soon as the chest cavity is en- 
larged, the lungs, having been somewhat collapsed like a bag, 
now follow the chest wall. The pressure within having been 
diminished, the constant pressure of the outer air forces more 
air in through the trachea until the pressure is again balanced. 


Wall of air sac 
Fic. 16. Air sacs in the lung 
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When muscular effort is brought to bear to decrease the size 
of the chest, the opposite movement occurs. 

38. The control of respiration. There are three different 
forces which control the respiration: first, there is the constant 
force of atmospheric pressure; secondly, the elasticity of the 
lungs; and thirdly, the power of the chest to enlarge itself. 
This last is brought about by muscular action. 

It should be remembered that the lungs cannot increase 
or decrease their capacity by themselves. The movements of 
the chest and the diaphragm wall are responsible for the vari- 
ations in the size of the lungs. Let us see how this is brought 
about. 

The chest cavity is enlarged by lifting the ribs. When the 
chest is at rest the ribs slant forward and downward at an 
angle of fifteen or twenty degrees from the horizontal. Rais- 
ing the chest lifts the sternum and ribs away from the spinal 
column. This enlarges the chest from front to rear and also 
increases the diameter from side to side. The lifting of the 
ribs comes through muscular effort. 

Stretched across the lower part of the chest cavity is the 
diaphragm, a muscle which tends to curve upward in a dome- 
like fashion. It divides the thorax, or chest, which contains the 
heart and lungs, from the lower, or abdominal, cavity contain- 
ing the stomach, intestines, and other organs of digestion. 

When there is an expiration, or the air is being forced out 
of the lungs by the lowering of the ribs, this lower floor tends 
to rise and so help to decrease the size of the cavity ; but when 
the ribs are lifted, the diaphragm is lowered by contraction 
and so helps to increase the size of the cavity. 

It is interesting to note that the chest is more easily lifted 
when the head is held in an erect position and the shoulders 
are not permitted to droop forward. 

Normal expiration, or the forcing of the air out of the lungs, 
is largely a passive act. When the muscles of inspiration relax, 
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the air is expelled by the elasticity of the lungs, the weight of 
the chest, and the elasticity of the abdominal wall. 

39. Breathing exercises. The size and mobility of the chest 
are matters of the greatest importance. The greater the 
amount of air which the lungs can accommodate and the more 
air there is in the lungs, the more the blood is exposed to the 
air. This means a greater gaseous exchange. 

The regulation of the amount of movement in breathing so 
as to satisfy the needs of the body during exercise, rest, waking, 
or sleeping is automatic. We can, however, modify the rate 
and depth of breathing by voluntary action. We can also 
change its manner. 

Breathing movements are subject to educational control, 
similar to any other codrdination of the body. It is for this 
reason that singers and teachers of voice culture pay special 
attention to the development of the chest, so that inhalation 
and exhalation shall be such as to produce the best quality of 
voice. The possibilities of control of inhalation and exhalation 
have a wide range. 

Those who participate in vigorous athletic events learn to 
adjust their breathing to the activity so that it will result in 
economy of muscular and nervous energy. 

Two kinds of exercises for the development of the lung 
capacity are recognized: voluntary deep breathing and deep 
breathing induced by means of vigorous exercise, such as run- 
ning and athletic games. 

1. Voluntary deep forced breathing requires the lifting of the 
chest (which in itself requires considerable effort) and brings 
into action many muscles requiring oxygen and the elimination 
of waste. If the exercise is done slowly (requiring about four 
seconds for inhalation and four seconds for exhalation) and 
performed vigorously it meets the requirements of any physical 
exercise. All rhythmic exercises should be accompanied by 
free breathing. The practice of deep breathing ventilates, or, 
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as Storey says, ‘“‘washes out,” and aérates the rarely used 
portions of the lungs. It exercises the auxiliary muscles used 
in deep breathing and increases the mobility of the chest. 

There are many who cannot endure vigorous exercises: 
those who are underweight, those who are narrow-chested and 
have physical defects, and those who have a difficulty in respi- 
ration — the pretuberculous, asthmatic, and the like. 

Deep breathing and vigorous exercise are undesirable in 
active diseases of the lungs. The lungs attempt to heal over 
the diseased spots, but deep breathing breaks down the affected 
area and may cause a hemorrhage from the ruptured wall of 
the cavity. 

2. Special breathing exercises. Except in particular cases 
already noted, special breathing exercises seem to be unneces- 
sary and may even be harmful. It is usually assumed that it 
would be desirable for everybody to increase his lung capacity. 
The development of the lung capacity, without a corresponding 
development of the heart, blood vessels, and muscles, such as 
is advertised by certain specialists, does more harm than good. 
Ordinarily we do not need larger lungs to be healthy, any 
more than we need a larger stomach. It is easy through forced 
breathing to increase the lung capacity, but it is a useless art 
unless the individual increases his amount of exercise, which we 
know calls upon nearly all the organs of the body for action. 

The chief reason for the futility of special breathing exercises 
is that respiration is controlled automatically. The rate and 
depth of respiration are controlled by the amount of carbon 
dioxide in the blood. When the amount of carbon dioxide in 
the blood increases as a result of exercise, the rate and depth 
of respiration are increased in order to remove wastes. The 
activity of the muscles of respiration is directed by a group of 
nerve cells situated in the medulla oblongata, an organ at the 
base of the brain. The mechanism which controls the beating 
of the heart is practically the same as that which controls the 
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respiratory movements. The slightest possible increase in the 
amount of carbon dioxide in the blood causes a decided in- 
crease in the rate and depth of the respiratory movement and 
also a more rapid heart action. This can be easily demon- 
strated by engaging in some vigorous physical exercise and 
afterwards noting the breathing and heartbeat. The only safe 
way to increase the size and mobility of the chest is to indulge 
in moderate exercise. Then the lung capacity is increased 
naturally because of bodily needs. 


For Informal Discussion in Class and at Home 


1. Refer to some standard text on biology and, making use of 
blackboard drawings, report to the class in detail on the breathing 
of plants or of some particular animal. 


2. Is it safer to breathe through the nose or mouth? Why? Can 
you tell why many people habitually breathe through the mouth? 
How may this be prevented ? 


8. Try this: Press the finger against the outside of the right 
nostril. Breathe in and out. Do the same with the left. Is the 
movement of air through the nose free and unobstructed in both 
passages? If not, what is the probable cause of the defect? Is it 
worth while to correct such a defect? Why? 


4, What causes the air to enter and leave the lungs? What is 
the rate per minute? What may cause a change in the rate? Give 
illustration. 

5. Is it desirable to increase the capacity of the lungs through 
deep breathing? Explain. 


6. What exchange of gases takes place in the tissues? in the lungs? 


CHAPTER IV 


THE AIR WE LIVE IN 


40. The vast ocean of air. We cannot get away from the 
air, even if we would. It extends around the entire globe, and 
fills the space above us in decreasing density for possibly fifty 
miles. The air permeates every nook and corner of the physi- 
cal world around us. It is practically impossible to produce a 
perfect vacuum by the most ingenious scientific device. This 
vast ocean of air presses down upon us with a weight of fifteen 
pounds to the square inch. We make use of this air pressure 
in filling our fountain pens and in many other mechanical 
devices. Currents of air on a large scale are called winds. 
These winds turn the windmills and fill the sails of the ships 
at sea, and since they carry moisture in suspension they also 
bring us storms and rain. 

Air is a necessity for human life. We may do without water 
and food for many hours, but we can hold our breath with 
any degree of comfort for no longer than thirty seconds. The 
character of the air which we breathe and which touches our 
body is tremendously important for our health, comfort, and 
success. Man tries to regulate the character of the air by 
devices for heating and ventilating. This is especially true in 
temperate climates, where man spends so much of his time 
living indoors. Many experiments have recently been made in 
this field, and as a result our ideas concerning heating and 
ventilating have undergone considerable change. 

41. The best air to live in. There is a general consensus of 
opinion today that the best air for the healthy living of man 
should have the following characteristics : 

iXe) 
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1. Temperature between 65° and 68° Fahrenheit. It has been 
found by experiment that this temperature is best for health 
and work. In factories and schoolrooms where the temperature 


of the air has been carefully 
controlled it has been discov- 
ered that any marked variation 
from this temperature results 
in discomfort and a disinclina- 
tion to put forth the greatest 
amount of effort. Probably 
one of the most common faults 
in the heating and ventilating 
of homes and public buildings 
is overheating. 

2. Humidity nearly like out- 
of-door air. All air contains a 
certain amount of water. While 
the amount of moisture in out- 
door air varies with the climate 
and the time of year, yet it is 
usually sufficient for purposes of 
health. In buildings ventilated 
by open windows, if there is no 
crowding, there is not likely to 
be any serious problem in regard 
to humidity. Associated with 
overheating, a common fault in 
heating and ventilating, is dry 
air. As the air becomes hot it 
expands and the moisture per 
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Fic. 17. A hygrometer 


A useful instrument for measuring the 
amount of moisture or relative humidity 
of the atmosphere 


cubic foot greatly decreases. Experiments show that air in 
some of our houses and schoolrooms is as dry as the air of the 
Sahara Desert, or drier. This air dries the secretions of the 
nose and throat, thereby laying the basis for irritation and 
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colds. The question of providing the right humidity for the air 
in our homes is a problem which has not been entirely solved. 
The method of testing the humidity of the air through the 
hygrometer is too complicated for use in the home. Look up 
this method of testing humidity in your science books and be 
prepared <tc report to the class. 

3. Moving air rather than stagnant air. Moving air tends to 
carry heat off from the body and to supply it with fresh air. 
Air movement should be secured without drafts. In winter 
this may be secured, where there is window ventilation, by 
placing a board three to four inches wide under the lower 
sash. This allows a small space between the sashes. 

4. Freedom from dust and impurities. Dust in the air irritates 
.he breathing passages and may carry bacteria of disease. 
Some of the mechanical devices for ventilation strain the air 
through moist cheesecloth. 

We now turn to the more detailed consideration of how these 
essentials can be secured through different methods of heating 
and ventilating. 

42. Fireplaces. Ordinary grates and open fireplaces render 
available only from 7 to 12 per cent of the heat value of the 
wood or coal which may be used. The greater part escapes up 
the chimneys and furnishes practically only radiant heat to 
the occupants of the room, heating the part of the body di- 
rected toward the fire, while the other part remains cold. By 
the draft of the chimney a fireplace is apt to create strong 
currents of air and to draw into the room large quantities of 
air that has not been properly warmed, causing chilling and 
drafts along the floor level while the upper strata of air re- 
main more or less contaminated, undiluted, and unchanged. 
The fireplace has always been associated with home in folklore 
and poetry and is a luxury which many people add to the 
structure of a house, even though a modern heating apparatus 
is installed. 
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43. Stoves. Stoves are more economical as sources of heat 
than fireplaces, because from 75 to 80 per cent of the fuel is 
made available. Stoves are less efficient as aids to ventila- 
tion, so this must be provided in some other way and should 
not be neglected. It must be remembered that a stove is not 
air-tight. Carbon monoxide and other gases, which at once 
contaminate the atmosphere, may leak through the openings. 
The production of carbon monoxide, which is seen burning 
with a blue flame in the fire box, is usually most abundant 
when fresh coal is placed on an intensely hot layer of coal. 
Care should be taken that the damper is open, so that the 
gases may escape up the chimney, otherwise fatal results may 
follow. Carbon monoxide is odorless, and exposure to it pro- 
duces death without warning. This is the same gas which is 
produced from the exhaust of an automobile, so that a car 
should not be kept running in a garage where the doors and 
windows are closed. Many persons have been overcome and 
have died from this cause. 

Stoves that are allowed to become too hot create an excessive 
dryness of the air, which immediately has an unpleasant effect 
upon the mucous membranes of the respiratory tract. A pan 
of water placed upon the stove will greatly help to maintain 
the required humidity in the room. In our cities the stove 
has been largely superseded by a central heating plant. There 
are many small rooms and apartments, however, that depend 
upon gas, oil, or electricity. 

The ordinary gas grate or gas stove, which does not con- 
sume the gas completely, should be connected with a chim- 
ney in order to carry away the products of combustion. Gas 
appliances should not be connected by means of rubber tub- 
ing. The tubing soon disintegrates, allowing the escape of 
gas, which, of course, is an immediate menace to health. The 
danger in the use of gas is that the flame may be blown out 
or may be left turned on. A decreased pressure in the mains 


THE AIR WE LIVE IN 55 


may cause the flame to be extinguished and thus large amounts 
of illuminating gas may escape. Illuminating gas often con- 
tains several per cent of carbon monoxide. 

Oil stoves are used extensively by many families. The ad- 
vantages are that they are portable and in a small room give 
the necessary heat. It is important that the wicks or burners 
be kept trimmed and clean, in order to secure as complete 
a combustion as possible. When reasonably good burning 
takes place, the products consist of little else than carbon 
dioxide and water. When the combustion of the oil is com- 
plete, and the ventilation is sufficient for respiration, the use 
of oil stoves does not seem to be detrimental. 

44. Hot-air furnaces. When properly constructed and in- 
stalled, a hot-air furnace of proper size is a good heater as 
well as a splendid ventilating agent. There are two sets of 
pipes: one to receive outdoor air, which is then warmed in 
the hot-air chamber surrounding the furnace, and a set of 
conduction pipes leading to the various rooms of the house. 
The air supply should not be taken from the cellar. The cold- 
air duct should be screened so as to prevent the entrance of 
dust, refuse, or vermin, and should be provided with a damper 
by which to regulate the supply of air. All joints of the furnace 
must be as tight as possible to prevent the combustion products 

from escaping from the fire box or smoke pipe into the air 
chamber. — 

One of the defects of the hot-air furnace is too small a com- 
bustion chamber. There should be an adequate amount of 
surface so that a large volume of air is moderately warmed. 
Overheating causes the air to become dry and “burned,” 
taking the moisture from the body and its mucous membranes, 
which increases the liability to colds. 

The location of the furnace is important. It should be so 
placed that the prevailing winds will assist in moving the air 
to the remote parts of the house. The force of the air from 
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the furnace is insufficient to oppose the impact of heavy 
winds: this results in cold rooms. 

45. Pipeless heaters. Pipeless heaters have come into vogue. 
These are based on the principle that modern ventilation does 
not require a large supply of outdoor air to provide sufficient 
oxygen or to dilute the carbon dioxide. The ordinary hot-air 
furnace may be wasteful by warming more cold air than is 
needed to keep the rooms comfortable. The pipeless furnace 
is so constructed that cool air from the rooms is drawn into 
the heater and there repeatedly warmed; thus it is kept cir- 
culating throughout the house. This furnace usually has but 
one conduction pipe from the heater to the hall or room above. 
The register in the floor has two concentric flues, the outer 
one receiving the cool air from above, and the other transmit- 
ting the hot air from the hot-air chamber of the furnace. The 
hot air rises in the rooms and the cold air flows down into the 
heater to be rewarmed. 

By means of the cracks and crevices and the openings 
around doors and windows there is usually a sufficient change 
of air for all demands of health and comfort. It is obvious 
that this type of heater saves fuel. To prevent the air from 
becoming too dry, a water pan is provided to diffuse moisture 
and to maintain the proper degree of humidity. 

46. Hot-water and steam heating. The heating limit of an 
efficient hot-air furnace is probably about forty-five feet from 
the heater. In large residences and buildings it is necessary 
to carry heat for considerable distances from a central heat- 
ing plant. Under such conditions it is more economical, con- 
venient, and efficient to install hot water or steam. 

The hot-water heater causes the water to circulate through 
radiators or coils placed in the various rooms, and the warming 
takes place partly by direct radiation and partly by convection. 

Heating by steam is somewhat quicker than hot-water heat- 
ing. In this case the radiators are filled with steam. 
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47. Artificial ventilation. In our schoolhouses and in other 
public buildings the character of the air is often determined 
by mechanical systems. This is known as artificial ventilation. 

Artificial ventilation attempts to provide ideal living con- 
ditions by extracting air from the room (the vacuum system), 
or by forcing air into the building (the plenum system), or 
by a combination of both. The air is driven by mechanically 
operated fans. The disadvantages are the high cost of opera- 
tion, the difficulty in maintaining proper humidity, the danger 
. from breakdown due to accidents, and the necessity for intel- 
ligent operation. The intake and outtake must be perfectly 
balanced and the ducts properly arranged and placed. 

The vacuum system insures the removal of impure air, and 
it is more easily operated and less costly, but the assurance of 
fresh air is not so easily maintained. 

The combination of the plenum and vacuum systems, 
whereby air is pumped into the building and extracted by 
power fans, is the best mechanical ventilation yet devised. 

48. Natural ventilation. By natural ventilation we refer to 
any plan of ventilation which does not involve the use of fans. 
Frequently it is called window ventilation. It is based on the 
idea that hot air, being lighter than cold air, rises while cool 
air settles. This brings about a mixing, or diffusion, of warm 
and cold air. In any room, for example, the air as it is warmed 
by contact with’ stoves, radiators, or the human body rises to 
the top of the room and displaces the cooler air, which falls 
toward the floor. 

The exchange between the indoor and outdoor air is facili- 
tated by a difference between the two temperatures. Notice, 
for example, how dead the air seems on a day when it is just 
as warm outside as it is inside. In the ordinary house some of 
the warmer air is constantly escaping to the out of doors through 
the upper spaces between doors and windows, and fresh air is 
filtering in through the lower parts of the same apertures. 


58 HEALTH ESSENTIALS 


Winds, weather, the space outside the house, the number of 
people in the house, and the type of heating are all factors 
affecting the ventilation. When there are many people in a 


Fic. 19. Ideal window ventilation 


Notice how the cool air may enter the room 

without causing discomfort by drafts. The cool 

air is also heated as it enters. The opening at 

the top of the window permits the exit of the 
air already in the room 


room for a long period of 
time (as, for example, in a 
schoolroom), it is desirable 
to further the exchange of 
indoor and outdoor air by 
using the windows. Some, or 
possibly all of them, should 
be opened a little at the bot- 
tom and the top, but there 
should always be some kind 
of protection to those who 
are sitting near the win- 
dows.. This may be provided 
by a window board or other 
device. One arrangement 
consists of a frame several 
inches in width, covered with 
gauze, and placed above the 
upper sash. The fresh air 
enters the opening between 
the upper and lower sashes, 
and the current of air is de- 
flected upward and becomes 
warmed before coming in 
contact with the persons in 
the room; the frame at the 
top permits the foul air to 


escape, and at the same time prevents too rapid a loss of room 
heat. There are on the market several devices for window 
ventilation consisting of a board about ten inches in width 
and as long as the window is wide, which is placed so that 
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the board rests on the window sill and slants inward and 
upward. It is held in place by an attachment at the side, 
permitting various degrees of slant. When the window is 
raised, the cool air is’ deflected upward by the inclination of 
the board, thus protecting those who are sitting near. If the 
deflector is made of glass, it has the added advantage of admit- 
ting light to the room. 

Frequently the air becomes foul in a schoolroom where 
window ventilation is used. The best plan then is to open the 
windows and doors for a brief time so that the impurities — 
odor, dust, and sweepings — may be removed by force of the 
wind. This may be done conveniently during recess or during 
periods devoted to physical exercises. 

49. The controversy over natural and mechanical methods 
of ventilation. Until recently it was assumed that the me- 
chanical system of ventilation was almost ideal because it 
insured the pupils a constant supply of fresh air. It was as- 
sumed that the evil effects of the badly ventilated room were 
due to a depletion of the oxygen in the air and an increase in 
poisonous carbon dioxide. This theory seemed to be confirmed 
by investigations which showed that the normal amount of 
carbon dioxide in fresh air increased as the air became foul. 
The test of “‘good air” therefore became a test for carbon 
dioxide. It was generally agreed that more than .o6 per cent 
of carbon dioxide indicated “bad air.” Later it was discovered 
that the carbon dioxide might under certain conditions be 
increased to 1 per cent without producing any symptoms of 
distress or discomfort. There began to be a suspicion that the 
warmth and moisture thrown off by the body might be factors 
in producing the symptoms associated with bad ventilation. 
Interesting experiments were devised. A volunteer was con- 
fined in a chamber practically air-tight. The air became very 
foul and the confined person began to show signs of illness. 
Fresh air was then piped in so that the subject could breathe 
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fresh air, although the body was surrounded by bad air. 
There was no relief. When air of the same temperature and 
humidity and containing the same amount of oxygen and 
carbon dioxide as the air in the chamber was admitted, there 
was still no relief. When an electric fan was started, he at once 
telt relieved. Then air with low oxygen and high carbon- 
dioxide content but of low temperature and humidity was 
admitted. There was now immediate relief. Such experiments 
showed that good air is largely independent of its chemical 
content. The symptoms associated with bad ventilation are 
not due to the character of the air we breathe but to the char- 
acter of the air surrounding the body. So-called bad air if 
sufficiently dried, cooled, and set in motion leads to the dis- 
appearance of nausea and headache, so common in an unven- 
tilated room, the desire for work returns, and one may conclude 
that the air is good. 

There is now a new and adequate explanation for the symp- 
toms associated with bad ventilation. When there are a 
number of people in a room, each one is heating the room. 
The humidity is increased by the evaporation of perspiration 
and by the moisture content of the breath. Soon the air be: 
comes so hot and moist that it is saturated. Then the symp- 
toms of physical discomfort appear. 

Recent experiments in schoolroom ventilation, notably that 
of the New York State Commission on Ventilation, confirm 
the facts indicated above. Their studies indicate that open- 
window ventilation with an outlet for air through gravity 
ducts is most satisfactory. This type of ventilation not only 
gave greater comfort but seemed to decrease the amount of 
respiratory disease among the children. An experiment con- 
ducted by the Bureau of Child Hygiene, Department of Health, 
New York City, shows that in those classrooms having me- 
chanical ventilation the rate of respiratory disease among the 
pupils was 98 per cent higher than in open-window classrooms. 
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The controversy over artificial versus natural’ methods of 
ventilation continues. The artificial or mechanical method is 
expensive to install, but in some states old laws make its 
continued use necessary. 

50. Life in the open air. Whatever type of ventilation is 
adopted for home or public buildings, it is evident that noth- 
ing can take the place of living as much as possible in the 
open air. This has been found to be true in the treatment of 
many diseases, notably tuberculosis. There are no diseases 
due to the air alone. Air becomes dangerous only when it car- 
ries droplets from the respiratory tract of infected individuals 
close at hand or when it contains injurious dust. Probably 
one reason for the superiority of outdoor air is the health- 
producing effect of sunshine, which is antiseptic, cures bone and 
skin diseases, and increases the number of white corpuscles 
and the amount of hemoglobin. It was Pliny who said long 
ago, “Sol est remediorum maximum.”’ In the light of modern 
science he spoke better than he knew. 


For Informal Discussion in Class and at Home 


1. Why is it that one feels better on a cool, crisp morning and 
just the opposite on a hot, humid day? 


2. Try this: Place a clean handkerchief on the window sill of 
your bedroem at night. Look at it on arising in the morning. Is 
there any difference in the appearance as regards dust? What con- 
clusions do you make in respect to the prevalence of dust? its 
avoidance? its removal? 

3. Why are dust and impurities in the air detrimental to good 
health? In your opinion what is the best way to remove dust from 
the home or the classroom? Can you give an instance where this 
is thoroughly carried out? 

4. What principles must underlie the proper ventilation of a 
classroom? How do you ventilate your own bedroom? Explain 
why you think you are correct in your plan. 


CHAPTER V 


THE POWER OF SELF-CONTROL 


51. Success dependent on control. As students we are natu- 
rally interested in what it means to be educated. Many years 
ago a famous English scientist said that a man might be said 
to have ‘‘a liberal education who has been so trained in youth 
that his body is the ready servant of his will and does with 
ease and pleasure all the work that, as a mechanism, it is 
capable of.” Although education as we think of it today means 
much more than this, every thoughtful person would probably 
agree that Huxley stated one of the essentials of education. 

Life is largely a matter of control. We have already dis- 
covered that our minds are always active while we are awake. 
If we could stop thinking, we should go to sleep. Although we 
cannot stop thinking by the use of the will, we know that we 
have a certain power of controlling our attention. For example, 
you have the power to attend to the words on this page, or 
your mind may busy itself with ideas concerning the party 
you will go to this evening or the basket-ball game of last 
night. The control of your attention determines whether you 
will select a classical course or take part in the debating 
contest. It is the vital element in every decision. You have 
a certain control of your mind. 

Although the control of the mind is important, attention 
and will are ineffective unless they can express themselves 
through the muscles. This is true of even the petty decisions 
of life. If you decide to study your history lesson, notice that 
you bring into play various muscles. Notice how you turn 
your head and eyes to the top of your desk, how your hand 


goes out to lift the cover and to explore the interior of the 
62 
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desk to bring forth the right book. As you get the book and 
put it before you, notice also how your back may bend and 
how you adjust the book to your eyes. This simple effort 
brings into play several sets of muscles. There are some things 
that you cannot do even if you will it unless you have been 
trained. Without such training you cannot play the clarinet 
or ski gracefully down the mountain side. 

No matter what you may wish to do in the world, your 
ability to control your own mind and muscles must be the 
basis of your success. When you are able to meet the different 
problems of life successfully as they come up, you are said to 
adapt or adjust yourself. 

52. Knowledge dependent on the sense organs. To be able 
to adapt ourselves to the world in which we live, we need to 
‘know something about that world. We could not get this 
knowledge without our sense organs. Our eyes and ears pro- 
vide us with sight and hearing. Through the skin we get sen- 
sations of touch, warmth, cold, and pain. The tongue allows 
us to taste; the nose, to smell. Tiny organs in the muscles 
and tendons give us sensations of strain and weight. Dizzi- 
ness, nausea, fatigue, thirst, hunger, and other sensations are 
the results of the function of sense organs. 

Our sense organs as a whole are pouring in upon us mes- 
sages which tell us about our immediate surroundings and our 
own body. In this way we are informed that an automobile is 
coming down the street, that our soup is hot, or that we are 
hungry and in need of food. The proper working of these sense 
organs, especially the eye and ear (see Chapters XIV and XV), 
is an important factor in control. The automobilist with poor 
vision, for example, is in danger of injuring himself or others. 

The sense organs are often called the receptors, since they 
receive the stimulations such as light, sound, and pressure. 
The muscles and glands are effectors, because they bring about 
the results, or effects, of the impressions which come through 
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the senses. In peeling onions we may get sensations of pain 
located in the eyes. Tears are secreted so as to protect the 
eyes, and we may also wink the eyes to get relief. 

53. How the nervous system connects sense organs, mus- 
cles, and glands. Our study of the mechanism of control 
so far tells us only of the end parts of the machine, of the 
receptors and effectors. It is as incomplete as our under- 
standing of the telephone 
would be if we were fa- 
miliar only with the re- 
ceiver and the transmitter. 
Between these two, as we 
well know, are connecting 
wires and _ switchboards. 
In a similar way, between 
the receptors and effectors 
are many connecting fibers 
and organs, which make 
up the nervous system. 
Fic. 20. How a sensation is turned ‘hese connections make it 

into action possible for us to act on 

the experiences we have. 

We see the ball coming and jump to catch it, or we smell the 

food and the salivary glands start to manufacture saliva 

in preparation for the food. We are responding all the time 
to the world of things and people. 

The nervous system is composed of many tiny cells, or 
neurones. They may be divided into three groups: (a) the 
sensory neurones, which lead from the sense organs; (6) the 
motor neurones, which lead to the muscles and glands; and 
(c) the associative neurones, which connect the sensory neu- 
rones with the motor neurones. It is by the successive stimu- 
lation of members of these three groups that a sensation 
produces an action. 
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54. How a sensation is turned into action. The actual route 
which a sensation may take is complicated, but by Fig. 20 
we get a general idea of what may happen. Let us suppose 
you touch something very hot with your finger. The stimula- 
tion of heat occurs at /, where a nerve ending is located in the 
skin. The stimulus travels along te the spinal cord s. There it is 
diverted by an association neurone to a motor neurone, thence 


Cross section of segment 
of spinal cord 


Fic. 21. The principle of reflex action 


One of the simplest routes from a sense organ to a muscle. Notice particularly the 
point marked Synapse 


to the muscle of the hand, which is withdrawn ;!' or the stimu- 
lus may travel on through s to the brain, where thought occurs ; 
the stimulus will then descend through motor neurones to the 
muscle of the hand and the hand will be withdrawn. 

The route which a stimulus will take depends on circum- 
stances. If the object touched is very hot the impulse will 
not travel to the brain but will take a short cut through the 
spinal cord to the muscles. This is a typical example of a reflex 
act. Such an act would be unconscious. If the impulse travels 
to the brain we are likely to be conscious and use our will. 

55. Central offices in the nervous system. The machinery 
for mental and bodily control is similar to a telephone system. 
How complicated it would be if it were necessary to have a 
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wire from your house directly to everybody you wished to 
reach on the telephone! Not only would it be complicated, 
but bungling and expensive. These difficulties are overcome 
through a central office, where the operator may connect your 
wire with that of the person you wish to reach. The nervous 
system does not have such an operator, 
but it does have central offices, such 
as the spinal cord and the brain, where 
connections are made. In these central 
organs of the nervous system there is a 
generous supply of association neurones, 
or adjustors. Although not always in 
action in a response, in most involved 
acts they are at work. Look at Fig. 22; 
notice that an impulse passing over the 
sensory neurone to the association neu- 
rone might then pass into one or any 
. number of the six motor neurones shown. 
Fic. 22. A view of the 56. Connections made at the synapses. 
spinalcordshowing the There are millions of neurones in the 
three different kinds of 1 eryous system, but each one is distinct 
neurones 
from every other. They do not actually 
a he es unite, or fuse: they are independent units, 
rone S might travel toone With their fibers coming into close prox- 
e een eee moter imity to each other like the branches 
sociation neurone A of trees which intertwine. The nerve 
impulse which starts at a sense organ 
travels along to the place where the fibers of the neurones are 
close together and in some way jumps across to another 
neurone, and after a number of adventures of this sort finally 
reaches a muscle or gland.\ If the resistance is great at one of 
these points, or synapses, it will travel across at a point where 
‘the resistance is low.\ Just why there should be a greater 
resistance at some synapses than at others is one of the in: 
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teresting problems of psychology. Some paths seem to be 
preferred because of heredity.’ Thus when a bit of dust gets 
into the eye we naturally close the eye. The responses which 
are made without learning are usually referred to as reflexes 
or instincts. The reflexes are simple responses; the instincts 
are more complicated, as in the case of a bird building its nest. 

Students of the nervous system and the mind believe that 
the important part of the learning process occurs at these 
synapses. Habits are the result, for example, of using the 
same connection over and over. If you brush your teeth with 
regularity the synaptic connections involved lose their power 
of resistance in large measure, and finally the brushing is per- 
formed with perfect ease and with little consciousness. 

From what has been said it is easy to believe that we should 
make our nervous system our friend and not our enemy. 

57. The main divisions of the nervous system. The nervous 
system may be divided into two systems: (1) the cerebro- 
spinal and (2) the autonomic. The cerebrospinal system com- 
prises the brain, the spinal cord, and also the nerves which lead 
into them from the sense organs and out of them to the mus- 
cles. The autonomic system is composed of a chain of nerves 
running along both sides of the spinal column and other nerves 
scattered throughout the head and body. Our conscious and 
voluntary acts are controlled largely by the cerebrospinal sys- 
tem. The autonomic system is responsible for those muscu- 
lar and glandular activities of the body which are carried on 
without our conscious direction. The control of the heart, 
lungs, organs of digestion, and other internal organs is closely 
associated with the autonomic system. The cerebrospinal sys- 
tem and the autonomic system are not independent of each 
other, and both of thein are important in maintaining good 
health. Let us consider the cerebrospinal system first. 

58. The spinal cord. This important organ appears in a 
canal hollowed out of the vertebra, or backbone. It is pro- 
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tected not only by its bony walls but also by tough membranes 
and fatty tissue. A cross section of it would show that it is 
gray within and white on the outside. The gray matter is 
made up of the nerve cells; the white matter is composed of 
nerve fibers. The white fibers conduct nerve impulses up and 
down the cord. The central gray 
matter serves as numerous relay sta- 
tions from which the nerve impulses 
may leave the cord and be conveyed 
by nerves to different parts of the 
body. The spinal cord gives off thirty- 
one pairs of spinal nerves, or, in gen- 
eral, one pair for each vertebra. The 
spinal cord has two definite functions. 
First, it is a center for reflex action; 
switching stations are found in vari- 
ous parts of the cord. Secondly, it 
conducts nerve impulses to the brain. 
The upper part of the spinal cord 
is enlarged and is called the medulla 
oblongata, or bulb. Like the remain- 
der of the spinal cord, it conducts 
nerve impulses to the brain and also 
Syetent, Wich CORDES COs eer earantn organ of reflex and au- 
scious processes and volun- } : : 
tary acts tomatic action. Its centers are sim- 
ple, reflex, and automatic. It is the 
central controlling station for simple reflex acts such as are 
concerned with mastication, closing of the eyelids, vomiting, 
sneezing, and coughing. The medulla also has very important 
automatic centers that regulate the activity of the heart, con- 
trol the work of the respiratory organs, and help to determine 
the size of the blood vessels. 
59. The brain. The most important and complicated part of 
the nervous system is the brain. The spinal cord can act only 


— 
Fic. 23. The cerebrospinal 
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on impulses as they are received : it cannot originate impulses. 
The brain can originate impulses which are not the effect, at 
least not the immediate effect, of stimuli from the outer world. 
Although the brain thus: seems to be spontaneous, probably in 


Spinal\cord 


Fic. 24. The brain, showing various centers of consciousness 


many cases its acts are the result of memories of impulses 
previously received. The brain not only causes action and 
directs the cord in the case of the use of the will, but it may 
also restrain the cells of the cord from sending out impulses 
when strong stimuli are received from the outside world. 
This power on the part of the brain is called inhibition. It is 
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through this inhibitory power of the brain that we have self- 
control. The nervous person who jumps at the least noise is 
one whose brain is not exerting good control. 

The brain is contained in the cranium, or skull. This is made 
of many bones cleverly dovetailed together. The arched form 
of the skull is the best shape for resisting blows and pressure. 
Its benes are so hard and firm that bullets sometimes glance 
from it. The delicate brain is well protected within. It is 
covered by three membranes, and between the brain and the 
bones of the skull there is a watery fluid which protects the . 
brain from blows and jars. Unlike the spinal cord, the brain 
has gray matter on the outside and white matter within. The 
gray matter is called the cortex. Its many folds are known as 
convolutions. 

There are two brains: the cerebrum and the cerebellum. 
The cerebrum, or large brain, is divided into parts or hemi- 
spheres. On the surface of the cerebrum it is possible to 
distinguish (1) sensory regions, (2) motor regions, and (3) asso- 
ciation regions. This means that some areas receive impulses 
originating in the sense organs, others send impulses to the 
muscles or glands, and other areas connect the various regions. 
Students of the structure of the brain have discovered differ- 
ent centers of different kinds of work, such as the speech, 
visual, and olfactory centers. The cerebrum is the seat of the 
intellect. Consciousness, reason, memory, and imagination all 
reside in the cerebrum. 

The cerebellum, or small brain, is at the base of the skull be- 
hind. We have discovered much about the work of this organ 
through experiments on animals and through our knowledge 
of disease. Disease of the cerebellum may result in dizziness 
and a staggering, reeling gait. It is believed that the cere- 
bellum aids the cerebrum in controlling the muscles. It brings 
about the proper coérdinating, or working together, of the vari- 
ous muscles in activities such as walking and running. 
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The medulla oblongata 
and parts above it give 
off twelve nerves on each 
side of the head, known 
as the cranial nerves. 
Among them are the ol- 
factory nerve, or nerve 
of smell, and the optic 
nerve, or nerve of sight. 

60. Autonomic nerv- 
ous system. This divi- 
sionof thenervous system 
got its name because it 
was supposed to be in- 
dependent of the cerebro- 
spinal system. Like the 
cerebrospinal system, it 
is composed of groups of 
nerves which are similar 
in structure to those in 
the brain and spinal cord. 
Although generally be- 
yond the control of con- 
sciousness, it is connected 
with the cerebrospinal 
system at Various points. 
The motor nerves of this 
system are connected 
with the smooth or invol- 
untary muscles. These 
nerves receive their im- 
pulses from ganglia, or 
groups of nerve cells dis- 
tributed along the spinal 
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Unlike the cerebrospinal system it has no control 
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cord. Large masses of nerve tissue receive the name of plexus. 
Thus we have the solar plexus, which has to do with the diges- 
tion. It is through the autonomic system that digestion, respi- 
ration, and circulation are carried on. The autonomic system 
is always involved in emotion. 

61. Harmony dependent on the nervous system. If you 
have ever listened to an orchestra playing, you know how im- 
portant it is that the members should all work together. To 
produce the right musical effect each instrument must make 
the right contribution. Every player may be an excellent 
performer when he plays alone, but he cannot be a worthy 
member of an orchestra unless he keeps in time with the 
others. He must know what his part is and play it. Notice, 
for example, the man who plays the kettledrum. During a 
large part of the rendition of a Beethoven selection this man 
seems to be sitting back in his seat enjoying the music without 
any thought of doing anything. Then, at just the right mo- 
ment, he adds a few drumbeats so as to round out an artistic 
performance. When the wind instruments come in they must 
not play so loud that the string instruments cannot be heard. 
What or who is it that brings out this necessary codrdination 
to produce the artistic effect? It is the conductor. It is he 
who gives the commands and guides the individual players. 
In the human body it is the nervous system that exercises 
such control over the muscles and glands and makes the va- 
rious parts of the body work together. 

62. The health of the nervous system. Since the nervous 
system is the boss of the body, it behooves each of us to take 
proper care of it. Each of the nerve cells, like every other cell, 
needs oxygen and food and needs to get rid of waste prod- 
ucts. If the boss is not in good health he loses his control, and 
disaster results. Good food, fresh air, sunshine, sleep, rest, 
avoidance of alcohol and drugs, and all the other factors con- 
tributing to good health help the nervous system. It is only 
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as we provide the things necessary for good health that we 
can give our brain cells a chance to do their work. The health 
of the nervous system also depends on good mental habits, 
such as attending to the present situation, avoiding worry, and 
the like. That phase of the care of the nervous system is some- 
times called mental hygiene, to which we now turn. 


For Informal Discussion in Class and at Home 
1. Give a number of illustrations to show that successful living 
depends on control of our energies. 


2. Why are the sense organs so important? Which of the sense 
organs are most important? Why? 


3. Compare the nervous system to a telephone system. 

4, What are the functions of the main divisions of the central 
nervous system ? 

5. How can we keep the nervous system healthy ? 

6. Under what conditions do you notice that you have less self- 
control? How can we live so as to have a high degree of control? 

7. Make an outline of this chapter. 

8. N. B. is very irritable, has outbursts of violent temper, and 
weeps easily. N.B. also has a finicky appetite and often avoids 
other people. What should you suggest as to possible causes? How 
might these tendencies be overcome by hygienic living ? 


CHAPTER VI 


A HEALTHY MIND 


63. The meaning of mental health. When we think of health 
we are likely to think of it in purely physical terms, such as 
strength of muscle or freedom from disease. While it is true 
that being physically fit is in every way worth while, it is also 
true that this is not all of health. This was well illustrated in 
the World War. The men who were finally accepted for serv- 
ice passed the most strenuous examinations, and yet many of 
them broke down mentally in the face of the impending crisis. 
Before they left the training camps in America, or even in 
France before they had heard the rumbling of the artillery 
or the crack of rifles, they became incapacitated for service. 
Sometimes they became blind or paralyzed, or they found 
themselves unable to sleep or were tortured by hideous dreams ; 
yet the most thorough physical examination failed to show 
anything wrong. In many cases the trouble proved to be 
entirely mental. Under proper treatment many of these men 
recovered and took their places in the ranks or returned in a 
normal condition to civil life. It was proved that what these 
men needed was not so much medicine as reéducation. They 
had never learned proper mental habits, how to meet real 
difficulties in life. In civil life this lack of training in meet- 
ing difficulties frequently results in what we call nervousness 
and nervous breakdown. 

It was Ella Wheeler Wilcox who wrote about the ease of 
being pleasant when life went by like a song, but that the 
worth of a man lay in his courage to smile “when everything 
goes dead wrong.” 
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When everything progresses without difficulty, there is no 
problem in being successful; but when something is hard, 
those who have not been schooled in meeting difficulties find 
some way of avoiding them. Sometimes an illness, such as 
a headache, that seems to be purely physical is assumed by 
the individual to escape something distasteful. This is done 


es 
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Fic. 26. Service above self 


These boy scouts are making their camp clean and neat. They are gaining self-reliance 
and learning how to be helpful in the world —two excellent habits for happy and 
successful living 


quite unconsciously. Illness in this way sometimes seems to 
pay. Unconsciously it brings certain satisfactions. To the 
boy or girl who dreads to make a speech, a severe headache, 
for example, might be quite welcome. After one has avoided 
difficulties in this way many times it gets to be habitual. 
The person who is mentally healthy meets life more directly 
and triumphantly. There are at least three things that mark 
the person who is mentally healthy. First, he 1s able io meet 
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the problems of life, whether of work or play, with a fair degree of 
success. Secondly, he is able to do this with a minimum amount 
of strain, such as fatigue and worry. Thirdly, his interest in life 
is keen. Living seems worth while and is satisfying. It brings 
mental serenity, contentment, and happiness. The person who 
is mentally healthy is able to look the world in the face con- 
fidently without fear and without reproach. 

64. How to maintain mental health. To gain mental health 
or to improve one’s mental health, there must first be a will- 
ingness to put oneself in training. There is no easy and royal 
road leading to mental health. It is a pearl of great price that 
can be won only by exerting will power and application. It 
should be remembered that mental health is never perfect, 
any more than physical health is. It is something in which 
we should improve day by day. The following suggestions 
should prove helpful to everybody : 

1. Keep physically fit. A healthy mind depends on a healthy 
brain. The brain is a physical organ. Its cells must be sup- 
plied with oxygen and nourishment through the blood. It is 
dependent on the general physical condition of the body. 
What a change takes place in people’s minds when they are 
fatigued or ill! Often they are depressed or irritable. On the 
other hand, a person in good physical condition is likely to 
face his problems with confidence. He may welcome difficul- 
ties. It has been well said that the difference between the 
optimist and the pessimist is a difference in digestion. The 
dyspeptic finds it impossible to take a hopeful view of life. 
Since the brain is a part of the physical body and dependent 
upon it, in order to attain mental vigor we should practice all 
the rules of healthful living referred to in these pages. 

2. Learn to know thyself. This saying had its origin among 
the ancient Greeks, and is one of the essentials of happy living. 
One should observe his physical and mental limitations and 
then seek to do those things that will bring him success. It 
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would be foolish for one with a valvular heart trouble to think 
of becoming a champion sprinter or a mountain climber. It 
would be equally absurd for one who has no natural ability in 
mathematics to expect to become a skillful mechanical engi- 
neer. Much of the keen disappointment and unhappiness in 
life results from people trying to do what is impossible for them. 

3. Accept the inevitable. The desire and will to do things is 
admirable. It accomplishes much; but there are certain situ- 
ations in life that cannot be changed, and the better way is to 
accept them as inevitable. Frequently when people run up 
against a stone wall they become furious and storm against 
such fate. “It’s just my luck!” is a common expression. They 
forget that everybody in life comes in contact with the inevi- 
table. The weather, for example, is one of those things over 
which man has no control. It is decidedly annoying to have it 
rain hard the afternoon that one wishes to go to an out-of-door 
picnic. Yet it is fruitless to fret about it. It simply wastes 
mental and physical energy. A better way would be to ac- 
cept the situation and decide to do the very best thing under 
the circumstances. Some people when they are ill refuse to 
recognize the situation. They may suggest to themselves that 
they are not ill. Ordinarily this is a poor way to get well. 

In the face of great misfortune mental health may also be 
won. This is possible only by doing one’s best under the cir- 
cumstances. Helen Keller learned this remarkable lesson. She 
was deprived of both sight and hearing when a little child. In 
describing the state of mind in which she often found herself 
she said: ‘‘Sometimes, it is true, a sense of isolation enfolds 
me like a cold mist as I sit alone and wait at life’s shut gate. 
Beyond there is light, and music, and sweet companionship ; 
but I may not enter. Fate, silent, pitiless, bars the way.” 
Yet amid the silent darkness she found ways of being happy. 
This enabled her to exclaim, ‘Everything has its wonders, 
even darkness and silence, and I learn, whatever state I may 
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be in, therein to be content.” In describing her enjoyment of 
riding a bicycle, she wrote: ‘Next to a leisurely walk I enjoy 
a ‘spin’ on my tandem bicycle. It is splendid to feel the wind 
blowing in my face and the springy motion of my iron steed. 
The rapid rush through the air gives me a delicious sense of 
strength and buoyancy, and the exercise makes my pulses 
dance and my heart sing.” Helen Keller’s life teaches us that 
to win mental serenity we need first of all to accept the inevi- 
table and then to school ourselves to meet it with the highest 
degree of success and satisfaction. In spite of her defects she 
graduated from college. 

4. Learn to concentrate your mind on what you are doing. The 
study of great men and women shows that one of the reasons 
for their success was their ability to attend without interference 
to the problem at hand. To allow your mind to jump from one 
thing to another is to waste energy. 

Napoleon was an excellent example of mental concentration. 
One of his close companions during the Consulate says of him: 


That which particularly characterizes him is the power and per- 
sistence of his attention. He can work for eighteen hours at a 
stretch, it may be at one piece of work, it may be at several. No 
one was more wholly immersed in what he was doing, nor did any- 
one ever make a better distribution of his time among all the things 
he had to do. Never was anyone more stubborn in rejecting the 
occupation or the thought which was not appropriate to the hour 
or the day; nor was anyone ever more adroit in seizing an occupa- 
tion or a thought when the right moment had come. 


Yet it was this same Napoleon who rested and slept with 
the same abandon. On the battlefield he would sometimes lie 
down on a blanket and sleep for a half hour and then arise, 
ready to go on with his work. 

Napoleon was doubtless a genius in his power to concentrate 
his attention upon the subject at hand, but everybody may 
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cultivate this power to some extent. In studying, for example, 
one may clear his desk of everything except that which relates 
to the problem at hand, avoid all interruptions, and repel every 
temptation to let the mind wander. Concentration, like every 
other habit, comes through practice. 

5. Avoid worry. It is probably too much to expect that worry 
can be entirely banished, but it is a bad habit of mind that 
to a great degree can be changed. Sometimes we are likely to 
worry about something that has happened. We are distressed 
because we think we might have done better. There is an old 
Chinese proverb which says: ‘The legs of the duck are short ; 
the legs of the stork are long. You cannot make the legs of 
the duck longer, neither can you make the legs of the stork 
shorter.”’ In other words, we are again facing the inevitable. 
It is really a silly thing to exhaust ourselves by worry about 
the thing that cannot now be helped or changed. Everybody 
has control over his own mind to a great degree. He can turn 
his attention from that which is troublesome to something 
else and forget his annoyance. 

Much worry is caused by thoughts about the future. One 
may worry about an examination, about being ill, or about 
making a speech in public. In such situations there are cer- 
tain things over which one will have no control. It is absurd 
to worry about those. One should study those aspects of the 
problem over which one has control, make a plan, and carry 
it out. As soon as an attempt is made to carry out a plan, 
worry tends to cease. Everybody should train himself to be 
content with his best. As a rule, go per cent of what one fears 
will happen never happens. 

6. Cultivate cheerfulness. Some people seem to be naturally 
cheerful. Apparently they inherited a cheerful disposition. It 
is difficult to know just how much of this may be attributed to 
heredity, but it is certain that we may all cultivate cheerful- 
ness. A good physical condition, as we know, contributes to 
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a cheerful outlook on life. This is well illustrated in the prac- 
tice of a shrewd business man who refuses to talk with his 
prospective customer until after dinner. As a result of a good 
meal and a flow of agreeable conversation he then finds him 
in a more receptive state of mind. Keeping physically fit 
tends to make one cheerful. 

One may also direct his mind into channels that are pleasant. 
It is a good habit to read inspiring books, to choose optimistic 
friends, and to seek refined and helpful recreation. 

4. Work hard, play hard, and do nothing when you rest. One 
of the greatest satisfactions of life springs from work well done. 
Elbert Hubbard said, ‘‘Get your happiness out of your work 
or you will never know what happiness is.” Although much 
is said about the dreariness of work, those who have won hap- 
piness in life have invariably found that work was one of its 
sources. Out of such an experience Angela Morgan could write: 


Thank God for a world where none may shirk. 
Thank God for the glorious splendor of work. 


To get the most out of our work and get time for play and 
rest, it is desirable to concentrate our attention upon our 
work. Probably almost every student by diligent application 
to his lessons could do them more quickly and have more op- 
portunity for recreation and rest. This mental habit is one 
of the most valuable that can be cultivated. 

It is equally worth while to be able to “let go” of one’s 
work, to forget all about it so far as possible when one plays. 
By so doing, that part of the brain used in work is given a rest, 
so that on returning to the task the mind may again take up 
work with vigor and some degree of enthusiasm. Everybody 
should have a certain part of the day for recreation. Out- 
door sports and pastimes are best. It is a good plan to culti- 
vate some kind of hobby which will take one out of doors and 
which will so enlist one’s interests that work may be forgotten. 
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In addition to periods of vigorous work and play, there 
should be hours enough of rest and sleep. When one has been 
under considerable pressure it is a good plan to rest, even if 
it be for only a few minutes. The most complete rest is to be 
had by relaxing both body and mind. So far as possible one 
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Fic. 27. Wholesome recreation makes for mental health 


The children of this neighborhood are having some fun in this orchestra which they have 
organized and are conducting themselves 


should try to go to sleep as soon as one goes to bed. It isa 
bad habit to run over the events of the day and plan for the 
next day before going to sleep. By vigorous work, by play, 
and by complete relaxation, both body and mind can be kept 
in good condition. 

8. Learn self-control. Emotion plays an important part in 
life; but a powerful emotion is likely to paralyze the intel- 
lect and cause behavior not conducive to the welfare of the 
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individual. Nearly everybody has done something under the 
influence of anger which he regretted afterwards. It is not 
wise to act under such circumstances. A better plan would 
be to count one hundred before acting, or possibly to wait 
until the next day. A similar method might be followed in 
the case of other powerful emotions. It should be remembered 
that self-control is gained by continued training. Like any 
other habit, it becomes stronger every time we exercise it 
and weaker with every exception. 

9. Cultivate generosity. We are apt to associate generosity 
with the giving of money, but that is only one form of gener- 
osity. It also means the giving of self — helping others along 
the way. Generosity enriches the soul and adds to the joy of 
living; stinginess prevents mental growth. 

10. Cultivate friendships. To have friends is to have relation- 
ships that make life worth while. Friendships can be formed 
only by coming in contact with people and showing oneself 
friendly. To learn how to get along with people is one of the 
most important things in education, vastly more important 
than mastering any of the academic subjects. Without this 
power success is largely impossible. Drawing away from the 
society of others and spending time in solitude may be desir- 
able at times for thought and study, but it is a tendency not to 
be encouraged. It tends to make one sensitive. One should 
seek associations with others, and friendships. Today such 
organizations as the Boy Scouts and Girl Scouts and other 
clubs and organizations make it possible to develop friend- 
ships with ease if one is willing to make a little effort. 

11. Make your daydreams work. We all get a certain amount 
of enjoyment from our daydreams. Frequently in our day- 
dreams we seek to satisfy those desires that are not gratified 
in actual life. In our daydreams we are always popular, we 
have many friends, and we accomplish great achievements on 
the concert stage, in the world of authorship, or in some other 
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field where our wishes lead us. Such dreams often rest us. 
From them are often developed some of the finest productions 
of art and literature. Yet there is a danger in such dreams. 
Often dreams are substituted for reality. To be a mere dreamer 
does not help anybody to get along in the world. The more he 
dreams, the farther he gets away from the real problems of 
life, and sometimes he be- 
comes powerless to cope 
with the world of people 
and things. This makes 
him sensitive and causes 
mental discouragement and 
depression. 

Dreams are desirable if 
they can be attached to the 
world and made to solve 
problems. When you day- 
dream try more and more 
to dream practical dreams. 
Then plan to work them inca 
out in life. Fic. 28. Dreaming rather than doing 

12. Learn to do something This man has let the golden opportunities of 
well with your hands. The _ life glide by. He has the bad habit of substi- 

r : c tuting dreams for deeds 

function of the mind is to 

help us to adjust ourselves to the world in which we live. To 
deal in a satisfactory way with the world, it is necessary to 
use our muscles. Much of the education received in schools 
unfortunately concerns the getting of ideas rather than the 
concrete dealing with the physical world. Often it tends to 
make one helpless in facing the hard problems of life. While 
the modern school has added a good deal of work in the 
manual arts, most students need to supplement this by learn- 
ing to do practical things with their hands outside of school. 
By so doing the mind is trained to deal with the world. 
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Handling tools, gardening, playing tennis, and other activi- 
ties involving actual contact with the physical world prevent 
the mind from growing morbid and encourage skill in meeting 
life. This brings success and its accompanying satisfaction. 

13. Cultivate self-reliance. The newborn babe is entirely de- 
pendent on its parents and surroundings for life. There is 
nothing more helpless in the world.. Gradually he learns to 
walk, talk, and deal with people and things. He should grow 
in self-reliance until finally he becomes largely independent of 
others. If this self-reliance is not won, then one’s growth may 
be delayed or even stopped. A lack of self-reliance makes 
it increasingly difficult to face responsibilities. Self-reliance 
leads to success and happiness. It can be cultivated by gradu- 
ally taking on more responsibility, by really practicing self- 
reliance. 

14. Confide in a good friend when you are in trouble. Mental 
peace is seldom found by repressing emotions. When in trouble 
consult your own father and mother if they are sympathetic. 
If not, talk over your difficulty with some teacher or good 
friend. It is astonishing how troubles shrink and even disap- 
pear after there has been an unburdening of the soul. Often 
the advice received is invaluable. But many of the less desir- 
able emotions, such as anger, envy, suspiciousness, can be 
worked up to greater intensity by expressing them in words; 
and confiding in a friend is sometimes made a pretext for the 
luxury of intensifying the vicious emotion. 

15. Consult your family physician if you have fears, doubts, or 
strange thoughts over which you have no control. When one runs 
a temperature or feels otherwise physically ill, a physician is 
consulted. People are not usually sensitive about doing this, 
but they are often reluctant about going to a doctor when 
their minds do not seem to be working efficiently. Sometimes 
they think it is a disgrace and do not want their friends to 
know about it. This is a foolish idea, because almost everybody 
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at times has mental tangles and difficulties. To have such 
difficulties does not mean that one is losing his mind or going 
insane. ‘Troubles that one cannot solve himself should be 
taken to the family physician or to a specialist in mental 
troubles, a psychiatrist. Avoid quacks. 


For Informal Discussion in Class and at Home 


1. Consider your own mental health. What are its strong points ? 
its weak points? How will you attempt to correct them? 


2. Review James’s rules for habit formation (p. 8). 


3. Write out your program of an ordinary day’s activities. Is 
your day arranged wisely for the necessary amount of work, recre- 
ation, and sleep? Pass in to your teacher your detailed program. © 
After a conference with your teacher try to make out a better 
program. 

4, Collect a number of incidents from the lives of great men and 
women which will illustrate self-reliance, self-control, and the other 
mental-health rules of this chapter. 

5. Study the life of Napoleon to discover mental habits other 
than concentration. What undesirable mental-health habits led 
to his downfall ? 


6. How should one train himself to meet criticism ? 


CHAPTER VII 


A HEALTHY MOUTH IS GOOD HEALTH 
INSURANCE 


65. Where America leads. As Americans we are naturally 
proud of our country’s achievements. We like to boast about 
our natural resources and our superiority in industry. We also 
believe we have the most advanced ideas on dentistry in the . 
world. Our dental schools are second to none; we graduate 
more students in dentistry than any other country; many 
students come from ‘foreign lands to study in our dental 
schools; our dentists are among the ablest. It might be said 
that this is the home of the dental profession. More tooth- 
brushes to every thousand people are sold here annually than 
in any other country in the world. Probably American chil- 
dren excel all other children in brushing their teeth. These 
are facts that make us proud as citizens of this republic — very 
proud, until we know the reason why. 

66. Where America fails to lead. One reason why America 
has such preéminence in this field is because she also leads the 
world in the prevalence of dental decay. Dr. Harold DeWitt 
Cross, Director of the Forsyth Dental Infirmary for Children 
in Boston, says that “investigation shows that 96 per cent of 
the children who come to this country from the southern part 
of Europe have sound teeth, whereas it is well known that the 
teeth of 96 per cent of the American children are defective.” 
This statement is practically confirmed by every reliable au- 
thority in dentistry. Dr. William P. Cook of the Harvard 
Dental School says: 
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I have examined hundreds of mouths of school children from six 
to twelve years of age at the preventive dental clinic at the Harvard 
Dental School during the past winter. With few exceptions the 
teeth of these children were badly broken from decay. A compari- 
son with children who recently arrived in this country showed very 
little loss of tooth tissue in the children of the Italians, Albanians, 
Jugoslavs, Sicilians, Austrians, or Lithuanians. 


Evidently, in spite of all our dental schools and care of the 
teeth, we do not have as healthy mouths as people living in 
southern Europe. Even the Eskimos have something to teach 
us. They are entirely ignorant of the structure of the teeth 
and the knowledge of hygiene that we possess. They live under 
conditions that we should think far from healthful, yet they 
have almost no trouble with dental decay. 

67. Why Americans have poor teeth. The principal reason 
for the prevalence of decay among the American people seems 
to be due largely to an inferiority in our diet. The teeth are 
a part of the human body. The blood carries to them the 
materials out of which the teeth are constructed and repaired. 
If the right kind of food is not eaten, then the teeth must be 
defective and hence easily subject to decay. The relation of 
dental decay to nutrition is strikingly shown in severe illness. 
Since little food is then taken, the body must literally consume 
itself. It uses up its stores of fat and resorts to the various 
tissues of the body, including the teeth. The teeth are often so 
robbed of their minerals that they begin to decay. Although 
we live in a land of plenty we have some faulty food hab- 
its not found among the peoples living in southern Europe. 
Since the peoples living in northern Europe have food habits 
similar to our own, they share with us in having dental decay. 
In referring to the diet of the immigrants Dr. Cook says: 

The diet of these people, except where they have come in touch 


with American food products, has been such as to prevent decay of 
the teeth: hard, dark bread, so hard it makes the jaws ache to 
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eat it; vegetables; fruits; dark macaroni; hard goat’s cheese; 
some fish; not much meat; no sweets; no sweet cakes or soft 
crackers; no candy. Food of this character (especially if eaten at 
the close of the meal) leaves the mouth physiologically clean, as 
emphasized by Dr. J. Simm Wallace. 

Compare this condition with that of the average American after 
a meal of our soft, sweet food. The tongue is covered with soft 
food; the interdental spaces are also filled with sweet, carbohydrate 
food. There is no exercise of the muscles made for use in mastica- 
tion, as the food does not require chewing. 

Our refined flour, sugar, and other food products and canned 
vegetables (deficient in mineral and vitamin content) have helped to 
build up the dental profession and medical profession as well, since 
the digestive disturbances caused by the food require treatment. 

This is a vicious circle. The remedy is not more or better repair 
dentistry, but a change in dietary habits. A practical illustration 
is brought to our doors by these immigrants. Their wonderful 
tooth development will not withstand our diet. Many of them who 
come to America with sound teeth sacrifice them for artificial teeth 
after adopting our diet. 


Before discussing the measures we need to adopt to have a 
healthy mouth let us consider some of the reasons why good 
teeth and a healthy mouth are so important. 

68. Digestion in the mouth. A healthy mouth is one of the 
first essentials of healthy living. One important reason is 
that here is the first step in digestion, the process of changing 
the food so that it can be used by the body. 

Food, like coal, is a form of energy. The body is a kind of 
machine for extracting, so far as possible, this energy from the 
food and turning it into heat, motion, and thought. Since, 
unlike the ordinary machine, it is a living mechanism it can 
turn its intake of fuel into growth and repair. The eating of 
proper food and its digestion are therefore of vital importance 
for healthy living. If the initial process of digestion in the 
mouth is hindered, the whole process of digestion may suffer. 


a 
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69. Mastication. In order that the food may be dissolved 
and changed for absorption into the body it is necessary that, 
first of all, it be masticated. The mouth is wonderfully con- 
structed for this mechanical process. In the middle of this 
chamber is the tongue, which keeps the food between the teeth 
as the jaws contract and relax. The force exerted by the jaws 
is so great that sometimes 
it is equal to the person’s 
weight. 

The teeth are admirably 
fitted for the work of masti- 
cation. The four prominent 
chisel-like teeth in the front 
of each jaw, the incisors, 
cut and divide the food; 
the canine teeth break it up; 
and the bicuspids and mo- 
lars grind it. It is interest- 
ing to note that the teeth of 
different animals vary ac- 
cording to their food. The 
carnivorous, ormeat-eating, Fic. 29. When your mouth waters the 
animals swallow their food three salivary glands are working 
with little mastication; the 
herbivorous break theirs into small fragments. The teeth 
of carnivorous animals, like the tiger, are therefore especially 
adapted to catching food. A herbivorous animal, such as a cow, 
has teeth especially constructed for grinding. Since man is om- 
nivorous in his food habits, his teeth perform both functions. 

While the food is being finely subdivided and moved about 
in the mouth, it is being mixed with a fluid called saliva. This 
fluid moistens the food so that it can be readily swallowed. 

70. The salivary glands. The saliva is manufactured by 
sets of glands known as the parotid, submaxillary, and sub- 


' Sublingual gland. 
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lingual. The parotid gland occupies a space in front of the 
ear. It pours its fluid into the mouth through a duct opposite 
the second upper molar tooth. The submaxillary gland is lo- 
cated in a groove on the inner surface of the lower jaw. The 
sublingual, as the name indicates, is found under the tongue. 
All these glands have ducts through which the saliva is 
poured into the mouth. 

The secretion of the saliva is entirely beyond the control of 
the will. The sight or smell of food when one is hungry will 
sometimes stimulate these glands to action. This accounts for 
the expression that a certain kind of food makes the mouth 
water. This flow of saliva is called the psychic, or mental, 
secretion. The presence of food in the mouth, arousing sen- 
sations of taste, contact, and temperature, leads to a more 
sustained flow. 

71. How saliva changes the food chemically. The saliva 
not only helps in the swallowing of the food, but it starts a 
chemical change so that the food can be fitted for the body’s 
use. This is accomplished by an enzyme or chemical ferment 
called ptyalin. This acts directly upon the starch, changing 
it into a kind of sugar called maltose. The maltose, however, 
cannot be absorbed until it is changed still further into a sim- 
pler sugar. Through the action of other enzymes in the intes- 
tine this change is made. 

Animals such as the dog, that gulp down their food, have 
little if any ptyalin in their saliva. It is entirely lacking in 
fowls, since the process of subdividing the food takes place in 
the gizzard. 

Unlike the dog and bird, man needs to chew his food thor- 
oughly and mix it well with saliva to save the body from undue 
strain and to preserve health. 

72. Influence of the mouth and teeth on the general health. 
Until recently the teeth were looked upon as having little re- 
lation to the work and health of the body as a whole. Now 
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we are beginning to realize that while it is desirable to have 
sound teeth to avoid pain, gain comfort, and preserve our good 
looks, the health of the body as a whole is vitally depend- 
ent upon sound teeth. The late Sir William Osler said that 
“there is no one single thing in preventive medicine that 
equals mouth hygiene and the preservation of the teeth.” 
Many diseases and troubles are now known to be due to 
bad teeth that formerly were not suspected of having such 
a cause. These causes of ill health arise because of infection. 


Lateral incisor 
t Canine or cuspid 


UPPER SET LOWER SET 


Fic. 30. A model of a perfect set of teeth 


The mouth is an ideal place for growth of germs. It has 
warmth, moisture, and particles of food in dilution. Since 
food and air under even the best of conditions are likely to 
be contaminated, many germs find their way into the mouth, 
where they tend to multiply rapidly. Only a small proportion 
of these are disease germs. However, if they are to be rendered 
harmless the body must offer some kind of resistance. 

Because of poor tooth structure, and other unhygienic 
conditions, food allowed to remain lodged between the teeth 
may start early decay. This decay involves the manufacture 
of poison, which may be swallowed along with the food and 
so carried to the stomach and intestines, where it may be 
absorbed into the blood stream. The dissemination of this 
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infectious material through the body may be the cause directly 
of such diseases as rheumatism, neuritis, and other maladies. 
Inflammation and suppuration of the gums and supporting 
membranes of the teeth may also be responsible for any 
of these diseases, since the infectious material may be ab- 
sorbed into the blood vessels and carried through the system 
until lodged in some 
susceptible organ or 
tissue. All these so- 
called focal infections 
“may exist for a consid- 
erable length of time 


Upper permanent teeth 


A, Lower BR 


Third molar i< if) Third molar 
Second molar- 6. oy ai Second molar 
Six-year molar PY ity OF Six-year molar 
Bicuspids 4 CA. Bicuspids 
Canine or cuspid eeues: Canine or cuspid 
Incisors 


Lower permanent Incisors 


teeth 
Fic. 31. The temporary and permanent sets 
of teeth 
Notice that when the six-year molar erupts it does not 


succeed a temporary tooth. For this reason it is often 
thought to be a temporary tooth 


without giving rise to 
bad symptoms; but 
as soon as one’s resist- 
ance, or vitality, is 
lowered because of 
hard work or illness, 
they may attack the 
weakest part. Then 
radical measures must 
be resorted to, such 


as the extraction of 
the offending teeth. Sometimes these pockets of pus cannot 
be detected except by means of the X ray. In trying to find 
the cause of bodily ills many physicians now recommend that 
the patient first have his teeth X-rayed. Dentists are agreed 
that killing the nerve of a tooth before filling it is a ques- 
tionable practice, since a dead tooth is often the cause of 
an abscess. 

One very prominent medical authority says that “major 
operations will decline 50 per cent when the majority of people 
have their mouths cleaned up of focal infection and when 
dental prophylaxis is generally accepted and adopted.” 
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In the light of medical sc 
valuable insurance for hap 
73. Good teeth make fo 
dition of the teeth plays ¢ 
is to be expected that it w 
school. If a pupil suffers 
toothache and is being poi 
by the results of decaying ‘ 
the brain cannot functi 
well. Dr. Herman N. Bur 
former Commissioner of -¥% 
of the city of Chicago, 1 
in a weekly bulletin issv. 
his department in January 4 
that in a group of twelve, 
sand children who had 1 
defects corrected by the € 
Health Department it wa ; 
that 70.5 per cent of th. 
proved in health, 48 p 
improved mentally, and 
cent improved in school 
ance. Although this in { 
ment was probably nc 
entirely to the care of the ' 
nobody would question 1 
was a factor in the im; 
ment. This brings us to 
how to keep the teeth in 
74. Keep in good gener: 
by the nutrition and gen 
physically fit all the time. 
habits referred to in th; 
Among these health habj 


defect in our diet is to eat 
foods that require prac- 
tically no mastication. 
This does not give the 
teeth and jaws enough 
exercise to keep them 
in a healthy condition. 
75. Avoid an excess 

of sweets. America 
consumes more pounds 
of sugar per capita than 
any other nation in the 
world. Our candy bill 
in 1926 was $258,251,- 
562. When a lady from 
Holland was _ asked 
about the things in 
-her, she said: “SI never 


feems to have its shelves 
We have nothing like 


4. The arrangement of these 
makes good mastication easy 
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to acid and tends to dissolve the lime in the teeth. It also. 
tends to encourage bacterial life in the mouth. 

76. Choosing a toothbrush. 
Most of the toothbrushes now 
on the market are too large for 
efficient brushing of the teeth. 
A small, fairly stiff-bristled 
brush is to be recommended. 
This enables one to reach the 
different parts of each tooth. 
The working end of a good 
brush should be about seven 
rows of bristles long (about 
Such a defect could be corrected in early 14 ances) Spee croncn  varee 
life. (Courtesy of Dr. J. William Maller) TOWS wide. The groups of 

bristles should be rather far 
apart, and the bristles themselves should be of uneven length. 
The handle should be at least six inches long. It must be long 
enough to grasp securely and maintain considerable sae 

There are many tooth- 
brushes now on the market 
which are supposed to 
adapt themselves to the 
shape of the arch of the 
mouth. Since the arches 
vary (see Fig. 36), this is 
impossible. A brush that 
has had considerable pop- 
ularity is one with an 
elongated tuft. This is not 
a good brush. It is not Fic. 36. A few illustrations of different 


g i 1 arches 
adapted for brushing the kinds of denta ps 
Which type is yours? Do you believe that there 


teeth oS the inside and is any one toothbrush sold that will fit every- 
does not facilitate the body’s mouth? (Courtesy of Hygeia) 


Fic. 35. The arrangement of these 
teeth makes mastication difficult 
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. proper massage of the gums toward the tongue. As soon as 
the long bristles in the tuft become wet they tend to bend 
and slide over the teeth. 

77. The care of a toothbrush. The proper care of a tooth- 
brush is fully as important as the choice of a brush and its use. 
Many toothbrushes are soon ruined through improper care and 
then unfortunately often continue to be used. A new tooth- 

brush should be placed 
in cold salt solution for 
_ two hours before using. 
This will set and clean 
the bristles and reduce 
their harshness. Hot 
water should not be 
used for brushing the 
teeth or rinsing the 
brush. The bristles be- 
come softened, and the 
handle changesitsshape 
_ ina short time, so that 
etd th et ta oot wie Had el Sie hecomes Usted toh 
give you some good advice efficient brushing. A 
brush should always be 
rinsed well and the water well shaken out. If a cup or tum- 
bler is used, the bristled end should not be kept in it. The 
toothbrush should not be kept in a container, since it prevents 
drying, destroys the bristles, and encourages the growth of 
bacteria. A brush should be allowed to dry for twenty-four 
hours after using so that it may regain its original stiffness. 
It is therefore desirable to have one brush for morning brush- 
ing and one for evening brushing. Many persons continue 
to use brushes after they have been worn out. This means 
inefficient use, and the loose bristles often make for serious 
infection, since they are liable to injure the gums. 


Fic. 37. Choose a good toothbrush 
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78. Dentifrices. The value of toothpastes and powders has 
been grossly exaggerated by advertisers. A dentifrice plays a 
minor rdle in the care of the teeth. It has no magic power to 
clean, and as a cleansing agent it depends on the brush that 


applies it. No part of 
a tooth can be cleaned 
unless the brush actu- 
ally touches it. A very 
careful investigation of 
thevarioustoothpastes 
on the market shows 
that some of them have 
been presented to the 
public with utter igno- 
rance of the chemical 
and medical principles 
involved or with the 
idea of misleading the 
public. A dentifrice is 
a mechanical aid in 
cleaning the teeth, but 
it does not cure or 
prevent diseased gum 
tissue. The statement 
sometimes found in ad- 
vertising that a tooth- 
paste will cure and 
prevent the disease of 


Underwood & Underwood 
Fic. 38. Choose an honest dentist 


The man who advertises is usually poorly trained, 
and a quack. Early and regular visits to a reliable 
dentist make dentistry painless 


the gums known as pyorrhea is false. Since various dentifrices 
are pleasantly flavored, they make the brushing of the teeth 
a pleasanter task. Only a small amount on a brush is neces- 
sary. It is better to decrease the amount of toothpaste and 
spend the extra money on toothbrushes. The brush is far 
more important in actually cleaning the teeth. 
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79. Mouth washes. The purpose of a mouth wash is to get 
rid of the particles of food that have been loosened by the 
brush through rinsing. Probably the cheapest and safest 
mouth wash is made by dissolving a half teaspoonful of salt 


Fic. 39. The correct use of dental floss 


Use it daily. (Courtesy of Dr. H. C. Fones) 


in a glassful of warm 
water. A little sodium 
bicarbonate may be 
added. : 

The value of mouth 
washes has also been 
grossly exaggerated by 
advertisers, who are 
much more interested 
in making money than 
in promoting dental 
health and who are 
often densely ignorant 
of the fundamental 
principles of hygiene 
involved. No mouth 
wash has any effect on 
pyorrhea. The best 
preventive and cure of 
this malady is to con- 
sult a good dentist 
regularly. 

Mouth washes have 
been highly advertised 


as germ killers. They might be if they were left in the mouth 
long enough, but in a few minutes the mouth would have a 
bacterial content similar to that which it had before. People 
are often misled by the clean, delightful feeling left in their 
mouths after using a commercial mouth wash. They may 
think that their mouths are clean. This is something like the 
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philosophy of the Oriental, who uses perfumes instead of soap 
and water. It is to be remembered that the use of dentifrices 
and mouth washes is largely mechanical rather than chemical 
or antibacterial. ; 

80. Toothpicks and dental floss. The use of all types of tooth- 
picks should be avoided. They tend to irritate and lacerate 
the gum tissue, there- 
by producing infection. 
When food between the 
teeth cannot be dis- 
lodged with a brush, 
dental floss may be 
used. It should be 
passed gently through 
the contact points so 
that it will not snap 
’ down on the gum and 
lacerate it. Usually 
this may be prevented 
by a slight back-and- 
forth movement of the 
floss. The floss ‘is be- 
ing incorrectly used if 


the gums bleed. 
81 Cleaning teeth Fic. 40. The dental hygienist at work 


Underwood & Underwood 


Such trained assistants occupy an important place 
in modern dentistry 


regularly. Although it 
is an exaggeration to 
say that “‘a clean tooth never decays,” it is true that keeping 
the teeth clean does much to prevent decay and keep the 
mouth in a healthy condition. Outside of the question of 
health, it pays to keep the teeth clean. They improve the 
appearance, the breath, the complexion, and the entire phys- 
ical being. It is far from pleasant to talk to a person whose 
mouth shows dirty, decayed, and foul-smelling teeth. That 
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person would find it difficult to get and keep a good position 
where he or she would come in contact with cultured and re- 
fined people. Good teeth are a health asset. They are more 
than that: they are a personal, business, and professional 
asset as well. 

The teeth should be brushed with a toothbrush and dental 
cream or powder at least twice every day, once upon arising 
and again before going to bed at night. They should also be 
brushed with a brush and water after every meal. Since condi- 
tions often make this impossible, a good habit is to fill the 
mouth with water and then wash the teeth by forcing the 
water between the teeth. This will remove particles of food. 

82. How to brush the teeth. Many methods have been 
devised for cleaning the teeth. The suggestions on the oppo- 
site page have been taken from a booklet entitled “ Your Health 
and Your Teeth,” issued by the Oral Hygiene Committee of 
Greater New York. 

83. Consult a dentist periodically. It is a good plan to con- 
sult the dentist about every six months. He should be con- 
sulted with regularity even if there is no warning of decayed 
teeth. First of all, the teeth need to be cleaned periodically 
by the dentist or his dental hygienist, a nurse specially trained 
in dental prophylaxis. She now occupies an important place 
in modern dentistry. Even with the best of home care a hard 
substance called tartar will gather on the teeth. This may 
make the teeth unsightly in appearance and also lead to decay. 
Secondly, decay may start without our knowledge. If the teeth 
are filled immediately, there will be little or no discomfort and 
the expense will be slight. Many people have been saved from 
serious illness by consulting the dentist with regularity. 

One of the latest discoveries in dental hygiene is the fact that 
many of the teeth of children as soon as they are erupted con- 
tain fissures — imperfections in the enamel. These teeth were 
not well formed during the growing period. A fissure is often 
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HOW TO BRUSH THE TEETH 


There is a right and a wrong way of doing anything. Numberless experi- 
ments have been made by experts to find the right way to brush teeth. The 
following method has been“demonstrated to be scientifically correct. Practice 
it and use it for the most satisfactory results. 

The four steps in the proper brushing of the teeth are as follows: (1) out- 
side surfaces of teeth and gums of both upper and lower jaws; (2) inside 
surfaces of upper teeth and\gums and roof of mouth; (3) inside surfaces of 
lower teeth and gums; (4) tops, or grinding surfaces, of all the teeth. 


1. Outsipe SuRFACES 


Place the toothbrush inside the left cheek and on the upper gums and 
nearly close the teeth together. Make the brush go backward and downward 
to the lower gums, then slightly forward and upward until it has traveled a 
complete circle. The circular motion should be made rapidly, so that the gums 
will be stimulated and the teeth cleansed of food. Keep up this fast circular 
motion and brush all the teeth on the left side as well as all the front teeth. 

Now brush the right side with the same circular motion, or reverse the circle 
if found more convenient. Brush long enough to stimulate the gums and cleanse 
the teeth thoroughly, going back and forth over all the surfaces several times. 


2. InstpzE SurrAces oF Upper TEETH AND Roor or Moutu 


With the bristles of the brush pointing upward and the end of the thumb 
on the back of the handle, brush the roof of the mouth and the inside gums 
and surfaces of the teeth with a fast in-and-out stroke, reaching back on the 
gums as far as you can go. Go back and forth across the roof of the mouth 
with this in-and-out stroke at least four times. 


3. Instpz SurFAcEs OF Lower TEETH AND Gums 


Hold the handle of the toothbrush in your fist, with the thumb lying across 
the back of the handle, and brush the gums and teeth with an in-and-out 
stroke, using chiefly the tuft end, or toe, of the brush. Reach back in the 
mouth on the gums below the last tooth, on both sides, and brush with a fast, 
light in-and-out stroke. Tip the handle of the brush up in brushing the gums 
back of the lower front teeth. 


4. Tors oF TEETH, OR GRINDING SURFACES 


Lastly, brush the teeth with an in-and-out stroke on the surfaces on which you 
chew, as the food must be removed from the grooves, or fissures, of the molars. 
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no larger than one bristle of a toothbrush. Brushing cannot 
keep it clean. When food gets into a fissure and is allowed to 
remain there, it starts to decay. The Massachusetts Depart- 
ment of Public Health says that 85 per cent of all molars 
come through the gums with cracks, or fissures, in the surface. 
The dentist may pre- 
vent decay by promptly 
filling the cracks. The 
critical ages for fissure 
work are at from two 
to three years, when 
the baby set is com- 
plete; at from five to 
seven years, when the 
six-year molar appears ; 
at nine years, when the 
bicuspids make their ap- 
pearance; and at twelve 
years, when the twelve- 
year molars appear. The 
prevention of decay by 
filling fissures might 
properly be called pre- 
ventive dentistry. 

84. What to expect 
of your dentist. Since 
the teeth play such an 
important part in our general health, the choice of a dentist 
is of the greatest importance. Do not choose your dentist 
because he is a pleasant fellow or because of personal friend- 
ship, but rather because he is a graduate of a reputable dental 
school and a member of good standing in the local dental as- 
sociation. Inquire into his methods. There are some men in 
the dental profession who are still very negligent about the 


Fic. 41. The careful dentist sterilizes his 
instruments 
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sterilization of their instruments. The mouth is such a favor- 
able place for the growth of microbes that unless the dentist’s 
instruments are sterilized, they may be the means of spreading 
disease. To insure safety, instruments should be thoroughly 
immersed and boiled. It is not true, as some dentists say, that 
boiling hurts instruments. The dentist owes you high-grade 
surgical technique, which is just another word for cleanliness. 
This should mean clean hands, clean linen, clean equipment, 
and a clean office. There should be a fresh napkin for each 
patient and also one on the instrument bracket for every 
case. It is essential that instruments be boiled for five min- 
utes after each patient. 


For Informal Discussion in Class and at Home 

1. What are the chief reasons why Americans have such poor 
teeth? 

2. What processes of digestion take place in the mouth? 

3. What are the characteristics of a good toothbrush ? 

4, Demonstrate a proper method of cleaning the teeth. 

5. Why is it important to consult a dentist with regularity? 

_6. How do diseased teeth affect the general health? 


7. Let every member of the class formulate a scale of health 
habits relating to the care of the teeth. Assign points for the various 
suggestions. The sum total of points should be 100. Let the class 
or a committee from the class discuss the different scales presented, 
with the idea of making from them a single scale. In this final scale 
what is your rating? 


CHAPTER VIII 


CHANGING FOOD TO TISSUE, PLAY, AND WORK 


85. How food makes a difference. One of the striking and 
interesting things about people is the fact that they are so 
different. Individuals differ not only as to complexion and 
facial features, but also in height, weight, energy, endurance, 
and so on. Nationalities also differ from each other. One of 
the reasons for these differences is the quality and quantity 
of food consumed, for food makes our bodies and provides 
us with energy and power to do things. . 

86. Lessons from the Orient. Among the many impressions 
we get of the peoples of the Orient is their small stature. 
The Chinese, Japanese, and Filipinos are all inferior in height 
and weight to Americans and Europeans. We have usually 
explained this by heredity. Some of our most profound 
scholars, like Dr. McCollum of Johns Hopkins University, now 
believe that this difference can be explained in part by differ- 
ences in food habits. Dr. McCollum says that the foods in 
China and other Oriental countries are not suitable for young 
children. Even when the amount of food consumed is suffi- 
cient, the food of both children and adults is deficient in some 
things that are necessary for good nutrition. This deficiency 
in the diet is due in large measure to the lack of milk in some 
Oriental countries where rice is the principal food. 

This belief about the reason for the smaller stature of the 
Orientals seems to be borne out by certain observations and 
experiments. The inhabitants of northern China have a better 
diet and are also larger than their kinsmen to the south. At 


the present time there are a large number of Japanese children 
104 
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born in this country of pure Japanese parentage. They have 
improved their diet somewhat ; it is not as good as that of the 
average American child, yet both boys and girls are larger at 
all ages than are Japanese children born and reared in Japan. 
The logical explanation is that they are being better fed than 
their relatives in Japan. 

Dr. McCollum fed a number of generations of rats on a diet 
which was slightly below the standard. This did not result in 
any easily observed signs of malnutrition, but the size of the 
rats diminished from generation to generation. 

Such experiments and observations show that food habits 
are distinctly related to growth. As our reading continues we 
shall notice that muscular strength, endurance, mental alert- 
ness, and robust health are dependent in large measure on 
good food habits. 

Before discussing these points in detail let us consider how 
the food may be changed so as to be used by the body. 

87. The meaning of digestion. The human body, like every 
other living thing, transforms matter into energy. The food 
consumed may be changed into the living tissues of the body 
or into mental and physical activity. With few exceptions food 
when it is first received into the mouth is not in a condition 
whereby it can be transformed by the body into tissue or action. 
This is shown when various soluble foods are injected into the 
circulation. Cane sugar, for example, if introduced in this 
way, is promptly excreted by the kidneys as if it were a waste 
substance. Milk if so introduced meets a similar fate. Yet 
these same foods when changed in the alimentary canal, or 
food tract, are entirely acceptable to the cells. Digestion 
means the change of foodstuffs up to the time when they can 
be absorbed through the membranes, such as the linings of the 
stomach and the intestines. The changes taking place after 
absorption are called metabolism. 

The purpose of digestion is to change the food so that it can 
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be absorbed and subsequently used by the body. This neces- 
sitates making the food soluble. There are purely mechanical 
processes, such as mastication, which reduce the foods to 
minute particles. There are also many chemical processes 
which split the molecules up into smaller and smaller ones. 
Common cane sugar must be changed into such kinds of 
sugar as have molecules small enough to pass through 


Fic. 42. Longitudinal sections of head and neck, showing air and 
food passages 


One of these drawings illustrates the way in which air enters the windpipe; the other 

shows a normal process of swallowing. What are the differences? /, epiglottis; hp, 

hard palate; , soft palate and uvula; ¢, tongue; w, windpipe; e, esophagus; 2, ver- 
tebral column; #’, teeth; 1, nose 


membranes. Since starch is insoluble, it must be changed 
into sugar first. The more we know about the body, the 
more we realize that it is a remarkable laboratory where 
wonderful chemical changes are taking place. Some of the 
foodstuffs contain indigestible material. Such material must 
be excreted, or thrown off, as waste products by the body. 

88. Digestion in the stomach. After the food has been masti- 
cated and has been mixed with saliva in the mouth, it is forced 
into a tube called the esophagus. The walls of this tube con- 
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tain rings of muscular tissue which contract with a wavelike 
motion, carrying the food to the stomach. 

The stomach is an elongated muscular bag tapering down 
to the point where it. connects with the small intestine. The 
larger part is called the fundus, and the tapering part the 
antrum. The muscular coats of the antrum are thicker than 
those of the fundus. The fundus is adapted for the storage of 
food; the antrum is capable of strong contractions necessary 
for the mixing of food. When the food enters the stomach a 
muscular band called the cardiac sphincter tends to contract 
so as to hold the food in the stomach. Another muscular gate- 
way at the lower end of the stomach, the pyloric sphincter, 
relaxes to let the food pass into the intestine when the proc- 
esses of digestion in the stomach are finished. 

The lining of the stomach contains glands which pour out 
a fluid called the gastric juice. These glands begin to pour 
forth this liquid even at the sight or smell of food. Not only 
does the mouth tend to water at the contemplation of a meal, 
but the stomach also. People who because of illness find it 
difficult to eat, by reason of loss of appetite, may promote 
the digestive process by smelling and seeing food and by 
chewing and tasting it. Experiments show that this flow 
takes place only when the food seems attractive. The second 
flow begins after the food enters the stomach. 

The gastric juice contains at least two enzymes, rennin and 
pepsin. Rennin causes the curdling, or coagulation, of milk. 
This may be of some advantage in preventing the too rapid 
passage of milk into the intestine. It is then slowly dissolved. 
The complete function of rennin is as yet not entirely under- 
stood. For a long time an extract known as rennet, usually 
derived from the stomach of the calf, has been used in the 
making of cheese. 

The most important enzyme of the gastric juice is pepsin. 
This enzyme can operate only as the food in the stomach is 
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changed from an alkaline to an acid character. The gastric 
juice contains hydrochloric acid, which neutralizes the alkaline 
condition caused by the saliva. The pepsin acts entirely on 
the proteins, breaking up the larger molecules and thus re- 
ducing them to a form in which they are soluble in water. 

Until recently it was thought that there was no digestion of 
fats in the stomach. It is now known that there is some slight 
digestion of fats due to the probable action of another enzyme, 
spoken of as gastric lipase, which tends to break up the fats 
into glycerin and fatty acids. 

The fundic part of the stomach remains largely inactive, 
since it serves almost entirely as a reservoir for the food. The 
lower part of the stomach is especially active after meals. 
There are waves of muscular constriction preceded by waves 
of relaxation. These waves begin at the dividing line between 
the fundus and the antrum and progress from there to the 
sphincter of the pylorus. In the height of gastric digestion 
there may be as many as three of these waves in progress at 
one time. In its downward journey the food particles are 
broken up into smaller pieces and thoroughly mixed with the 
gastric juice. The soupy mass, called chyme, is then ejected 
into the small intestine. Much of the food is as yet practically 
undigested. It has been reduced to a liquid for the final and 
more important processes in the small intestine. Only a slight 
amount of the nutritive parts of the food has as yet been 
absorbed into the blood vessels. 

89. Chemical changes in the small intestine. As the liquid 
chyme passes from the stomach into the small intestine it is 
in a condition in which it may be acted upon with ease by 
additional digestive juices. There are three of these: the in- 
testinal juice, the pancreatic juice, and the bile. 

The intestinal juice is manufactured by glands in the 
mucous lining of the small intestine. It was once thought to 
have no effect on digestion, but it is now known to act on 


Mouth 


Tongue. 
Epiglottis. 


Stomach 


Gall bladder hag 


Duodenum 
Common duct. = 
Ampulla of Vater- —« 


[Pancreatic duct 


Transverse colon 
#2) (Large intestine) 


Descending colon 
(Large intestine) 


mall intestine 


Ascending colon 


Sigmoid flexure - 


Small intestine 
) (Large intestine) 


Appendix 


Fic. 43. The digestive system 


This illustration enables one to visualize the course along which food travels in its many 
stages of digestion, absorption, and’ climination 
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sugars. The intestinal juice is produced in all parts of the 
intestinal lining. 

The pancreatic juice is produced by the pancreas, one of the 
most important glands in the body. It lies close to the duo- 
denum, the first part of the small intestine. The pancreatic 
juice has three powerful enzymes: trypsin, amylopsin, and 
steapsin. Trypsin breaks up the protein molecules. Amylop- 
sin is similar to the 
ptyalin of the saliva. 
It reduces the com- 
plex sugars to simpler 
forms. Steapsin acts 
particularly on the 
fats, changing them 
into glycerin and fatty 
acids. The cleavage 
of the larger fat glob- 
ules makes the fat sol- 
uble enough to travel 
freely along the intes- 


_ Fic. 44. The walls of the small intestine 
are richly supplied with blood vessels. They , 
play an important part in the process of tinal tract. 

absorption Besides the cells 


of the pancreas that 
manufacture the pancreatic juice, there are a number of cells 
that have nothing to do with this secretion but furnish an in- 
ternal secretion, insulin, which is important in the metabolism 
of carbohydrates. The destruction of these cells is responsible 
for the disease known as diabetes. 

The bile is secreted by the liver, the largest gland in the 
body. It is constantly being secreted, but is produced most ac- 
tively during mealtime. The gall bladder provides a temporary 
storage for the bile. The bile is unique among the digestive 
juices in being both a secretion and an excretion. It not only 
assists in the digestion of food but also contains waste products. 


CHANGING FOOD TO TISSUE III 


The digestive function of the bile is rather unimportant, since 
it contains no enzyme. It aids the pancreas in breaking up the 
fats. When the bile ducts become clogged so that the bile 
cannot be discharged into the intestine, it finds its way into 
the circulation. It is then deposited in various tissues, giv- 
ing a yellow effect. The condition is then known as jaundice. 

90. Absorption in the small in- 
testine. The small intestine is well 
adapted for absorption. It is a tube 
about the size of the thumb and 
about twenty feet long. Thus there 
is a large amount of intestinal sur- 
face that comes in contact with the 
food which slowly passes along. 
The food is propelled by peristaltic 
movements, or contractions of the 
muscular wall of the intestine. 
These movements are similar to the 
muscular contractions which pass 
along the esophagus in swallow- 
ing. The food travels at the rate 
of about an inch per minute. From a, layer of mucous membrane formed 
four to five hours are usually re-  ofcells which absorb food and carry 

: it to the tubes within; 6, an artery; 
quired for the complete passage of Peoples ig iatieal 
a meal through the intestines. 

One of the striking peculiarities of the small intestine is the 
way in which its inner surface is increased. It has many cross 
folds which cut into its cavity. In addition to these cross 
folds, the lining has many microscopic processes called villi, 
which dip down into the intestinal contents. The outer part 
of a villus is composed of a layer of cells. Within this pro- 
jection, embedded in loose material, is a tangle of capillaries. 
In the midst of this tangle is a lymphatic called a lacteal. 
As the products of digestion pass into the villus they are first 


Fic. 45. A longitudinal sec- 
tion of a villus 


112 HEALTH ESSENTIALS 


exposed to absorption by the blood vessels or capillaries. 
That which is absorbed by the blood vessels passes through the 
portal vein to the liver. After circulating through the capil- 
laries of the liver, it then enters through large veins into the 
right auricle of the heart. The product absorbed by the lac- 
teals passes more directly into the right auricle through the 
large veins. During the process of absorption there are many 
chemical changes taking place which cannot be explained here. 
As a result of digestion and absorption the food products are 
now in a condition to be used by the body. 

91. The work of the large intestine. The large intestine 
serves as a storage place for indigestible food products, or 
waste products. There is almost no absorption in the large 
intestine except that of water. Failure to empty the large 
intestine of waste material is known as constipation. This 
condition may sometimes cause headache, loss of appetite, 
fatigue, or a general lack of ambition. 


For Informal Discussion in Class and at Home 


1. What evidence have we that differences between individuals 
and races may be due to food? 
2. What is meant by “digestion”? 


3. Describe the processes of digestion in the stomach; in the 
small intestine; in the large intestine. 


CHAPTER IX 


EATING TO LIVE HEALTHFULLY 


92. Good food makes for long life. Since blood, bone, brain, 
muscles, heart, and lungs are constructed from the food we 
eat, it is fair to assume that there is a relation between what 
we eat and the length of life. 

The important place food holds in our lives, particularly 
with reference to longevity, is best illustrated by recent experi- 
ments with laboratory animals. It has been shown that rats 
fed on meat, potatoes, and white bread will live about one 
year. If to this diet are added milk, whole-wheat bread, and 
cabbage, a control group of rats will live nearly three years. 
When this knowledge is applied to our daily dietary regimen, 
who can deny that the future holds in store for us many addi- 
tional years of life with comfort, happiness, and health? 

If because of faulty diet an animal’s life terminates prema- 
turely, is it not reasonable to believe that many people can 
be made to live much longer on a wisely and scientifically 
_ selected diet? Similar experiments with animals have been 

made to determine the importance of restricted diets in re- 
lation to the physical condition of the offspring. It has been 
found that there exists a definite relationship between diet, 
scientifically constructed diet, and the health of offspring. 
This knowledge is beginning to be applied to human beings. 

93. The human body a laboratory. The more scientists 
study the human body, the more they realize that it is a place 
where chemical reactions are constantly taking place. We 
speak of these reactions as metabolism. 

113 
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Metabolism is divided into constructive metabolism (anabo- 
lism) and destructive metabolism (Katabolism). The former 
comprises the processes by which substances taken as food are 
converted into protoplasm ; katabolism is the means by which 
the protoplasm breaks down into simpler products, such as 
excretory, or waste, materials. Such phenomena enable the 


Fic. 46. Pleasant hours at mealtime encourage good digestion 


body to regenerate itself and to grow. To have proper metabo- 
lism is to enjoy life. It depends upon properly selected food 
for the individual, upon mastication, upon digestion, and upon 
codperation of all the cells, the living tissues, and the organs 
of the body. Maintenance of health, growth, and development 
do not depend on how much we eat but on how much is 
assimilated or absorbed. 

The process of metabolism is influenced somewhat by the 
glands of internal secretion (see Chapter X). In general our 
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knowledge of these glands is still imperfect. However, the 
thyroid gland is fairly well understood. Among other things 
our growth depends upon the normal functioning of this gland. 
It is also believed that the pituitary gland has some relation 
to growth. 

94. The uses of food. Food is one of the fundamental neces- 
sities of life. In war time the food supply determines the 
movements of armies and the difference between victory and 
defeat; in times of peace the feeding of a people is directly 
related to its happiness and efficiency. 

Food has three distinct uses. First, it is a source of heat. 
When it is oxidized within the body, it makes the body warm. 
Heat is a form of energy. The energy gained from food results 
in physical and mental activity. Secondly, it provides for 
growth. Since children grow rapidly, they need much more 
food in proportion to their weight than adults. A child of 
three needs 40 per cent as much food as an adult, although the 
size of the body is less than 20 per cent as great. Thirdly, 
food is needed to repair the body. Unlike a machine, the body 
repairs itself. 

- Thus we may say that food is any substance which when 
taken into the body by way of the digestive tract helps to 
nourish the body or serve the vital processes. 

95. The constituents of food. The three most important 
constituents of food are carbohydrate, fat, and protein. In 
addition we must take into consideration water, the inorganic 
salts, the vitamins, and roughage. Other essentials to life are 
sunlight and air. 

All three of the most important constituents have an energy 
factor. To understand what our energy needs are — that is, 
what and how much to eat — it is necessary to know something 
of the human machine. In the steam engine fuel is burned to 
produce steam, which in turn furnishes power. Our food is our 
fuel and, when digested and absorbed, gives the energy neces- 
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sary to live. In the case of food the fuel units, or heat units, 
are called calories and are used to designate the nutritional 
value of various foods. A calorie (large calorie) is the amount 
of heat that is required to raise the temperature of one kilo- 
gram (about one quart) of water one degree centigrade. 


ENERGY VALUES OF Foop CONSTITUENTS 


Carbohydrate ... . . . 4.1 calories per gram 
Protein =, J i: 3). 28 & Aadicalories per gram 
Hate vomit eee Oc aCalomesspemrraun 


The laboring man’s food-energy requirement will neces- 
sarily differ from that of a clerk or a stenographer. An adult 
male doing ordinary work requires 3500 calories in food-energy 
units daily; a woman, 0.8 of this amount, or less than 3000 
calories. The amount varies with the work done. The harder 
the muscular effort, the greater the need for adequate food. 
A man employed in sedentary work needs only 2750 calories, 
but a man employed out of doors on strenuous work requires 
as much as 5500. 

The energy requirements of different ages, according to 
Dr. H. C. Sherman, are as follows: 


AGE IN YEARS NuMBER oF CALORIES PER Pounp | APPROXIMATE NUMBER OF CALORIES 


Under 1 45 forefe) 


ie) 45~49° IOOO-I100 
2-5 40-36 IIOO—-I500 
6-9 36-32 1600-1900 
10-13 34-27 2000-2700 
14-17 30-32 2500-3400 
18-25 25-18 3400-3800 


30 2750 calories for a man of 152 pounds 
40 2500 calories for a man of 154 pounds 
60 2300 calories for a man of 150 pounds 
70 2000 calories for a man of 134 pounds 
80 1750 calories for a man of 139 pounds 
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HEIGHT-WEIGHT-AGE TABLE FOR Boys! 


12 13 
Ypit Yr: 


1 This table is used by the courtesy of Dr. Thomas D. Wood and Professor 
Bird T. Baldwin. 
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HeEIGHT-WEIGHT-AGE TABLE FOR GiRIS! 


1 This table is used by the courtesy of Dr. Thomas D. Wood and Professor 
Bird T. Baldwin. 
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HEIGHT-WEIGHT-AGE TABLE FOR MEN 


23-24 | 25-29 
gittcus Jae |e. 


ies 118 | 122 
Sites an: E21 | 124 
Gi it..2.4n. 124 | 126 
S-ft. 3.in. 128 | 129 
5 ft. 4 in. 131 | 133 
5 ft. 5 in. 134 | 137 
5 ft. 6 in. 138 | 141 
iti Git 142 | 145 
5 ft. 8 in. 146 | 140 
5 ft. 9 in. I50 | 153 
5 ft. ro in. 154 | 157 
Ritter rin. 159 | 162 
6 ft. 165 | 167 
Oft. rin. L7On| el 73 
6 ft. 2 in. 176 | 179 
6 ft. 3 in. 181 | 184 
6 ft. 4 in. 186 | 190 
6 ft. 5 in. Igt | 104 


HEIGHT-WEIGHT-AGE TABLE FOR WOMEN 


H 19 20 21-22 | 23-24 | 25-29 | 30-34 | 35-39 | 40-44 
BBORe Yr. Yr. Yr. Yr. Yr. Yr. YR. Yr. 


AiiagOIN OOM | EO2. | TOO) eTTOs || 1F3|/eT10) 4] Lug ||) 123 
Aneel |rO30|eTO70 LOO) ||| 122 | err5 || tad | cox |\pr25 
5 it. TOON LOM ear eu | EUG tr 7a 'r20 Ne T2328 127 
RitAdAn ete eT TS 4000 a1S) |) r19) |) 122) 125 | 129 
Mitten eETOnierrS)| cho e120 || 127) | 124/127 || 132 
CtAien ie TOOnT2Ie T22uetes | T24 ore” I 730.1) ran 
Rites eros et 2A Ton eie 120 ger2So\e13t | 134 e038 
Seas iMeer2ON\eT27 5 Tol eT299" 43r | 134" 138, | ta? 
FitmOsi OOM TSO uetst leTsse|ei35) e135. 142) | 146 
Rite iinerst rss" || T3501 037 530 4042 | 9146 | 150 
WeScoiien ere cuiere 7s | asQ | t40 le143) |) 146 |er50) ||) 154) 
Bit Oime | 136 | £40) || 42 | 145 | 147 | 150 | 154 | 158 
sft.1oin.) r4r | 143 | 145 | 148 | 15r | 154 | 157 | 161 
Gateroan eras) | t4701 140) |sr5 || 154.) 157 | 100 -) 164 
| 6 ft. mDSONleES2) L540 et50 |e5o \cOr || 103 |) 107 
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96. Carbohydrates. This food constituent includes the 
starches and the sugars. Candy contains a great deal of sugar. 
Carbohydrates come almost entirely from plants. They fur- 
nish the body with an immediately available source of energy. 
Soldiers are given sweets to enable them to stand the strain of 
long marches. Swiss guides use milk chocolate. Athletes and 
horses are given sugar before races. The chief sources of sugar 
are fruits, vegetables, sugar cane, honey, the sugar maple, and 
the sugar beet. 

The average adult requires about five hundred grams 
(500 X 4.1 = 2050 calories) of carbohydrate daily to supply the 
energy needs of his body. If he eats more than this the excess 
is stored first in the liver and muscles, then as fat between 
the tissues. The continuous overeating of carbohydrates may 
overtax the ability of the pancreas to utilize them and lead to 
diabetes. When the amount of carbohydrate eaten is less than 
the energy requirements of the body, it is necessary to draw 
on the stored fat, with the result that the weight falls. 

97. Fats. The fats in the food are derived principally from 
butter, cream, milk, olive oil, and the fatty matter found on 
the various kinds of meat. Fat is usually stored in the body 
as such, to be gradually broken down for energy purposes as 
needed. It therefore serves the purpose of a reserve source of 
energy and fuel. 

The average adult requires about one hundred grams 
(100 X 9.3 = 930 calories) of fat daily. If he eats in excess of 
this amount, he becomes obese ; if he eats less than his proper 
portion, he loses weight. 

98. Proteins. The proteins are the body builders, and they 
alone can replace broken-down tissue. They may also be 
utilized as sources of energy. Lean meat, after water has been 
removed, contains go per cent of protein. Eggs, fish, cheese, 
nuts, peas, beans, lentils, wheat gluten, and milk also contain 
considerable amounts of protein. 
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The average adult requires about one hundred grams 
(100 X 4.1 = 410 calories) of protein daily. It was formerly 
believed that a very much lower quota of protein was sufficient ; 
but recent experience has shown that when one is fed on a low 
protein diet over a long period of time, the condition known as 
“war oedema” is apt to result. In Berlin during the World 
War the poorer classes were reduced to a diet of fifty grams of 
protein a day, half the ideal allowance, and their fats were 
largely replaced by carbohydrates. The result was that the 
condition of war oedema, characterized by weakness, dropsy 
round the feet and ankles, and low blood pressure, was very 
common. Our knowledge that growth, nutrition, and resist- 
ance to disease are influenced by certain foods in sufficient 
quantities has been confirmed by the physical and nutritional 
state of the children in Vienna at the end of the war. Many 
children of seven years of age were but half the normal weight 
for that age, and the same condition applied to those younger 
and older. The bones, in addition to being undersized and 
malnourished, were distorted and the organs were susceptible 
to tuberculosis. 

99. Tables of common foods with their caloric value. The 
following food tables give portions which contain approxi- 
mately roo calories. Refer to the table on page 116 for the 
approximate number of calories needed by the individual. 


SALADS 


Kinp 100 CALORIES 
4 serving (2 02.) 
2 serving (1.4 0z.) 
1 serving (1.7 02.) 


Sardine 1 serving (1.1 02.) 
Tomato and cucumber 5 serving (2 02.) 

Tomato and lettuce : ‘ serving (2.7 02.) 
Waldorf 2 serving (1.2 02.) 
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FRUITS 


100 CALORIES 


i) t large apple ri 
Apple (baked) 1 large apple, with 2 tablespoons juice 
Apple sauce 
Apricots (stewed) 
Banana ... . large banana 
Berries I cup 
Cantaloupe 1 melon 4% inches in diameter 
Cherries I cup 

4 dates 

14 figs 

I grapefruit 

20 grapes 

; 1 large orange 
tangerine)... 98st) ft eoaee re icangerines 

Peachege ay caer 3 medium peaches 
IMs Gl cag se oot of ole od) 6 SP eateehipnin jason 
Pineapple (fresh). . . . . . . . 2 slices one inch thick 
JENIN gt po oO be ec co  AMlaTeohnorIN sora) 
Prunes (stewed) . . . . . . . . 2 prunes with 3 tablespoons juice 
Rhubarb (stewed) =) 4.5 ==) a cup 


BREADSTUFFS AND COOKIES 


roo CALORIES 
Bread 


GRMN, AS Gob GB Medium loaf, slice 4 inch thick 
WORENGGL 6 a a 6 Medium loaf, slice 4 inch thick 
white ..-. . . . . . . Medium loaf, slice 4 inch thick 
whole-wheat ....... . .. . Medium loaf, slice 4 inch thick 
Bun (sugar) . . . . . . #small bun 
Coffee cake. . ee en es Tchr cube F 
Cookies . . - +... ..+. I cooky 3 inches in diameter 
Corn bread. . . © sw ss ss a « Shice ging by 2am, by 1 ine 
Doughnut, ......%.... 4%. 5 $medium doughnut 
Griddlecake . .. .... 4... . . 1 cake q inches in diameter 
$ muffin 
t small muffin 
t roll 
. 4% waffle 6 inches in diameter 
. 3 pieces 
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Kinp 


Baconws.; 
Beef (dried) 
Beef stew 
Bologna . 
Chicken . 
chow mein . 
fricassee . 
a la King 
Clams . 


Codfish (creamed) 


Corned beef 
Duck a=. & 
Frankfurter. 
Halibut 
Ham ae 
Ham omelet . 


Hamburger steak . 


Lamb chop . 
Liver 
Lobster 
Mackerel 
Oysters 
Pork chop . 
Roasts 
beef . 
lamb. 
pork. 
veal . 
Salmon 
canned. 
fresh. 
Sardines . 
Sausage 
Scallops . 
Smelts. = . 
Steak (sirloin) 


Meat, Fisu, AND SEA Foop 


r0o CALORIES 


4 small slices 

4 slices 4 in. by 5 in. 

2 cup 

1 slice 4 inches in diameter and 4 inch thick 
= cup 

= cup 

% cup 

4 cup 

6 to 12 clams 

4 cup 

t slice 4 in. by 1 in. by 7 in. 

Very small portion 

t small frankfurter 

3 in. by 24 in. by 1 in. 

1 slice 4 inches in diameter, 4 inch thick 
4 cup 

24 inches in diameter and { inch thick 
t chop 2 in. by 2 in. by fin. 

2.1 ounces 

$= cup 

Medium portion 

6 to 12 oysters 

i average chop 


t slice 5 in. by 2} in. by Yin. 
t slice 5 in. by 24 in. by Yin. 
z slice 2 in. by 24 in. by fin. 
I slice 2 in. by 22 in. by } in. 


4 cup 
Average portion 
3 to 6 sardines 
2 small sausages 
% cup 


. 3 average smelts 


2in. by thin. by in. 
2 small slices 

3 8-inch trout 

} cup 

Small portion 

2 serving 
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VEGETABLES 


KinD 


Asparagus 
Beans, string 
Cabbage 
Carrots 
Cauliflower . 
Celery 

Cole slaw 


Lettuce . 

Onions, creamed 

Parsnips : 

Peas, fresh or cannes bee 
Potatoes, baked or boiled 
Spinach 

Tomatoes, canned or raw . 
Turnips 


MISCELLANEOUS 


Kinp 

Apple sauce 
Baked beans 
Candy 

chocolate cream 

fudge™e earn 
Cheese soufflé . . 
Crackers 

graham . 

saltine . 
Cranberry sauce . . 
Honey 
Ice cream 
Jam . 
Jelly . 
Macaroni (slain) 
Macaroni and cheese. . . 
Maple sirup . 
Peanut butter . 
Popovers . : 
Rice, cheese, and tomatoes 
Sugar 


100 CALORIES 
20 stalks 
2 cups 
2 cups 
4-5 young 
small head 
30 stalks 
I cup 
2 heads 
2 onions 
3 large slices 
$ cup 
I medium 
2 cups 
2 cups; 2-3 medium 
I cup 


roo CALORIES 


% cup 
3 cup 


I piece 
1 inch cube 
1% cup 


2 crackers 

6 crackers 

= cup 

1 tablespoon 
} average soda portion 
r tablespoon 
1 tablespoon 
I cup 

4 cup 

t tablespoon 
t tablespoon 
I popover 

4 cup 

3 teaspoons 
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Apple dumpling . 
Apple snow. 
Apple tapioca. . 
Bread pudding . 
Brown Betty 


Charlotte russe . 


Chocolate blancmange . 


Coffee jelly . 


Cornstarch pudding . 


Cream puff . 
Custard 


Fig pudding 


Floating island... . 
Gingerbread 
Ice cream 


Pie 
apple 
custard 
lemon . . 
mince... 
pumpkin. . 
squash. . 
Plum pudding 
Prune souffle . 
Rice pudding . 
Sherbet Son this 
Strawberry shortcake 
Tapioca 


100 CALORIES 


+ medium dumpling 
I cup 
4 cup 
4 cup 
5 cup 


2 in. by 2 in. by 2 in. 

I inch cube 

24in. by 24 in. by r in. 
12 inch cube 

4 charlotte russe 

% cup 

I cup 

= cup 

3 cream puff 


3 cup 

+ cup (scant) 

g cup 

3 cup 

tin. by 2 in. by 2 in. 
= cup 


3 cup 


= cup 
2 Macaroons 


125 


14 inches at circumference 


2 inches at circumference 


I inch at circumference 
I inch at circumference 
2 inches at circumference 


2 inches at circumference 


r inch cube 
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BEVERAGES 


100 CALORIES 


Cocoa cee) eae el cee CUD 
Coffee)... . soso eee eS 2 2 ee = Tecupswith)2)teaspoonsisugar 


and 1 teaspoon cream 
; SOI oe eee oe CUD 
Milk) 3. ee os ee ee ee CUD 
Postum I cup with 2 teaspoons sugar 
and 1 teaspoon cream 
TOA tole. Giga a ee eo es cup with 2 teaspoons sugar 
and 1 teaspoon cream 


Fruit juice 


Datry PRODUCTS AND FATS 


100 CALORIES 


Bacon: tat 7. 4, 7b 0s Ree <a) o attine Lone LRtablespoon 
‘Butter a, 4 i. G5 see Seen eee eer tect atta lespoon 
Cheese 
Cottage ry Gorn nike sda Gy ae se do. Bee Sauta DleSpoOons 
fulicream tac. os ces te eee a ee Dy acanabyesans 
INeufchatel seni nea CCAD LeSDoons 
Sich Ge G68 Gao oe 6 po oh oo Cebiis ony getain, toy 2 iin, 
Cream 
TS percent fates ee eee CUT 
40) per cent fa eee anne nn emer acc LeSDOOns 
Oleomargvariney ese nr TLaDlesnoon 
Oliviecoil earn) cael a) ae een eee meTatablespoon: 


Nvts 


1oo CALORIES 
Almonds 1/4, egls, 2) By Ba sey oo ee CO 
Brazil nuts... 32... saee ois, oo ack aed eR S 
Buttermuts.. <0 2.05) gipptiee) 0s cu cle, 6 cp eee ye 


Hickory Ditts’ so psicah Sos) oo Slop otte) Se ae eS aCe 


Peanuts <<... . + “sg f+) ,) ety open 5, 9 or tole wenneS 
oe: ee eh en i es SA sen Go. as mee 


Walnuts. ssh a & cus cede ere COM ORCS 
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CEREALS 


Kinp 100 CALORIES 


Cooked, such as corn meal, oatmeal, or rice . cup cereal with} cup milk 


and 1 teaspoon sugar 
Uncooked, such as corn flakes 3 cup cereal with + cup milk 
and r teaspoon sugar 


EGcs 


roo CALORIES 


1 large egg 


r small egg 


100. Choosing a diet to help keep your weight up to standard. 
It has been known for a long time that babies needed to have 
proper weight for their height and age in order to be healthy. 
Now it is known that the same thing is true of older children 
and adults. Before the age of thirty it is desirable to keep the 
weight within a range of 5 per cent below and 5 per cent above 
the standard weight. 

Before the age of thirty, underweight is usually associated 
with fatigue, lack of energy, pallor, and susceptibility to in- 
fection. The body does not usually have that reserve of vital- 
ity and resistance to disease which is characteristic of robust 
health. The right kind of living, which restores normal 
weight, brings about a marked improvement both physically 
and mentally. 

Underweight means either that not enough food of a certain 
kind has been consumed, so that an excess could be accumu- 
lated in the tissues, or that energy has been expended too 
freely. To take on weight may involve taking more rest and 
sleep or, possibly, observing more carefully some other health 
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rules. Usually it has something to do with the diet. Foods 
that are best for increasing weight are these: 


Butter Potatoes (sweet) Bread Macaroni 

Cream Milk Crackers Biscuits 

Oil Cheese Cereals Muffins, and flour mix- 
Salad dressing Peanuts Rice tures of all kinds 


Rich milk, vegetables, cereals, and fruits should be supplied 
in abundance, and then as much fat as the digestion will stand. 
One cause of underweight is due to not eating enough food. 
The amount of food can be increased sometimes by a luncheon, 
in the midmorning, midafternoon, or evening, of crackers and 
milk, crackers and cheese, or other similar food. 

Underweight may be influenced by heredity or by a period of 
rapid growth at adolescence. It is never safe to conclude that 
because one is underweight he is malnourished. Weight accord- 
ing to height and age is only one of many indices of health. 
In case of serious underweight a physician should be consulted. 

Overweight indicates that more food of a certain kind has 
been consumed than the body needs to maintain its activity. 
The excess has accumulated as fatty tissue. Overweight 
throws a strain upon the heart and vital organs and interferes 
with physical and mental efficiency. Diabetes, gout, high 
blood pressure, hardening of the arteries, and stomach dis- 
turbances are frequently associated with overweight. After 
one has passed the age of thirty it is especially undesirable. 
Insurance companies regard people past middle life as better 
risks if they are a little under average weight. 

To reduce one’s weight it is necessary to limit those foods 
that have been referred to as helping to increase the weight. 
In large measure success will depend on limiting the supply of 
fats, starchy foods, and sugars and sweets of all kinds. The 
number of calories should be so low that the body will burn 
up its own supply of fat to furnish energy. For this reason 
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vegetables and fruit should be supplied generously. These 
bulky foods give a physical and mental sense of satisfaction 
in a good meal but have a low caloric value. 

101. Why patent medicines for reducing weight should be 
avoided. Many drugs in the form of patent medicines are ad- 
vertised as being effective in the reduction of weight. Most of 
them are harmful and poisonous. None should be taken unless 
prescribed by a physician after a thorough and careful ex- 
amination of the individual. Glandular extracts, particularly 
those from the thyroid gland, have been extensively advocated ; 
but their use should likewise be discouraged, except under the 
constant guidance of a physician. It is not uncommon for 
people to take thyroid-gland extract without a physician’s 
order, and seriously damage their heart and other organs. 

102. Food accessories. Besides such materials as proteins, 
fats, and carbohydrates, which supply material for energy, 
growth, and repair, there are other substances which influence 
the course of events within the body. They are called food 
accessories. Among them are water, inorganic salts, vitamins, 
and roughage. 

Water. Water constitutes more than two thirds of the body 
weight and is present in practically all foods. It does not 
build body tissue or yield energy, but is nevertheless an indis- 
pensable element of all tissues. It is the important carrier and 
solvent for the many chemical elements by which we live and 
grow. Among the more important of these chemical elements 
may be mentioned iron, iodine, calcium, phosphorus, sodium, 
potassium, oxygen, hydrogen, nitrogen, and carbon. These 
elements existing in combined states form the cells, tissues, 
organs, fluids, and secretions which are concerned with the 
business of life itself. One of the best health habits is to 
drink plenty of water every day. 

The importance of inorganic salts (mineral salts). While 
not sources of energy, inorganic salts are just as necessary 
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constituents of the diet as are fats, carbohydrates, and pro- 
teins. In fact, they are indispensable to growth and normal 
nutrition; none of the normal physiological processes of the 
body, such as secretion and excretion, can go on without them. 
These salts must be constantly supplied by food. We must 
have iron for the hemoglobin in the red blood corpuscles, 
phosphorus for the brain and nerve cells, calcium for the bones 
and teeth, and iodine for the thyroid gland. Sodium and po- 
tassium aid in maintaining the alkaline reaction of the blood. 
The various organs and cells contain these mineral salts, but 
food must resupply the normal content. A large part of the 
valuable mineral salts is extracted during the steaming of 
vegetables. The vegetable water makes an excellent stock 
for cream soups and sauces. 

The importance of common salt in the diet has long been 
recognized. Cattle will often travel for miles in quest of the 
salt licks. Feeding an animal on a salt-free diet results in a 
steady decline and eventually in death. The following table 
indicates the chief sources of various minerals found in foods: 


Foods rich in iron 
Egg yolk, wheat, liver, beef juice, and molasses. 
Foods rich in calcium 


Milk and dairy products, green and leafy vegetables, carrots, 
and turnips. 


Foods rich in phosphorus 


Vegetables, fruit, cheese, eggs, whole-wheat flour (graham), rye, 
oatmeal, molasses, and maple sirup. 


Foods rich in iodine 


Sea food (fish and shellfish), watercress, and sea salt (natural). 


Our most recent information about iodine indicates that it 
plays a very important part in the general metabolism. In 
those regions where there is a marked deficiency of iodine in the 
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water and food, a serious enlargement of the thyroid gland, 
known as goiter, is prevalent. Throughout the United States 
there are | goiter belts. Investigation shows that such regions 


have a deficiency of iodine 
in the drinking water. Some 
cities have adopted the plan 
of introducing iodine into 
the water supply. 

In addition to the mineral 
salts mentioned, there are 
many others of importance 
to health. 

Vitamins. Vitamins are 
substances of unknown com- 
position which are present 
in small quantities in vari- 
ous foods and which are 
essential to normal nutrition 
and growth. The absence 
of vitamins from the diet 
may produce diseases known 
as the vitamin-deficiency 
diseases. The value of vita- 
mins was discovered by ex- 
periments in which animals 
were kept on diets contain- 
ing nothing but protein, fat, 
and carbohydrates. Each of 
these food constituents was 
thoroughly purified before 
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Fic. 47. Iron content of various 
foods 
The glandular organs used as foodstuffs 


(liver, pancreas, and kidney) are especially 
rich in iron 


being given, so that there was no possibility of any other food 
factor’s being present. It was then found that the three fac- 
tors (fats, carbohydrates, and proteins) alone were not capable 
of promoting growth or sustaining life. 
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Five vitamins are now known, as follows: 

1. Fat-soluble vitamin A is concerned mainly with growth. 
Without it, growth is apt to be stunted. 

Absence of this vitamin from the diet causes an inflamma- 
tion of the eye known as xerophthalmia. Vitamin A is largely 
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Fic. 48. Approximate amounts of calcium per 100 grams in 


present in butter, 


various foods! 


fat, cream, and egg yolk. It is found also, 


though in smaller quantities, in leafy vegetables. Recent studies 


indicate that there 
and their vitamin 


is a relation between the greenness of leaves 
content. Thus it was found that the out- 


side green leaves of lettuce were richer in vitamin A than the 
inside yellow leaves. Leaf lettuce excelled head lettuce in 


*From Chemistry of Food and Nutrition by Henry C. Sherman. By per- 
mission of The Macmillan Company, publishers. 
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the same respect. It is most abundant of all in good cod-liver 
oil. During the recent World War thousands of children and 
infants in Denmark developed xerophthalmia with resulting 
blindness owing to the absence of butter in their dietary. It 
appears that a large part of the Danish community inter- 
ested in dairy farms exported their dairy products to neigh- 
boring countries, leaving themselves without butter, milk, 
and cheese. 

2. Water-soluble vitamin B (or B,) is found in the bran layers 
of cereals and in vegetables, milk, eggs, liver, and pancreas, 


Fic. 49. Food made the difference 


These guinea pigs were from the same litter. The smaller pig had a diet deficient 
in vitamins. (Courtesy of Dr. Percy R. Howe, Forsyth Dental Infirmary) 


but is relatively absent from ordinary meat. It is more widely 
distributed than vitamin A. Yeast is one of the richest known 
sources of vitamin B. A deficiency of vitamin B in the diet 
results in a disease known as beriberi, which is characterized 
by paralysis of the limbs. Foods lose their vitamin-B value 
only when they are subjected to excessive heat in the presence 
of air. Dry foodstuffs (dehydrated fruits and vegetables), un- 
less treated in vacuum, are deficient in this factor. In the case 
of canned fruits and vegetables the acidity of the liquid and 
the process of canning in vacuum preserves the stability of 
the vitamins, thus preventing the destruction which would 
occur if exposed to air. The absence of vitamin B has been 
responsible for the wide prevalence of beriberi in the Far East. 
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The poorer classes of China and Japan live largely on rice. 
The vitamin-B content of this cereal is found in and near the 
husk of the grain. The custom of polishing rice before using 
it for food became an established custom and procedure in 
the Orient. The use of polished rice was followed by the 
disease beriberi, which carried off victims by thousands, until 
the discovery was made that unpolished rice would prevent 
and cure it. 

3. Water-soluble vitamin C guards the body against scurvy. 
Oranges, lemons, limes, tomatoes, and cabbage are rich in 
this vitamin. This antiscorbutic vitamin is destroyed by ex- 
posure to air. In former days, when sailors were compelled to 
undertake long voyages without a supply of fresh vegetables, 
they were particularly subject to scurvy. 

Napoleon lost thousands of his soldiers from scurvy during 
his march to Moscow in 1812. In our own Civil War 15 per 
cent of the deaths were due to this disease. When scurvy broke 
out in Alaska, an orange was worth its weight in gold. 

4. Vitamin D is accessory to fat-soluble A. It is found in 
butter, but especially in cod-liver oil. It regulates calcium and 
phosphorus metabolism. Its use prevents and cures rickets. 

5. Vitamin E is most abundant in the wheat germ. Its de- 
ficiency has been shown to produce sterility in animals. 

6. Vitamin G (or Bz) is found in whole wheat, milk, green 
leafy vegetables, yeast, egg yolk, liver, and meat. Its use aids 
the appetite and digestion but its chief function is to prevent 
and cure pellagra. 

Roughage. Various foods contain certain amounts of cellu- 
lose or material indigestible in the body, called roughage, 
which plays an important part in the regulation of the action 
of the bowels. When the diet is too rich and is lacking in rough- 
age, a person is apt to become constipated. 

103. Balanced diet. A balanced diet is one that contains 
in proper amounts all the essential and accessory food factors. 
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It is not enough merely to have sufficient protein to replace 
broken-down tissue and enough carbohydrate, fat, and pro- 
tein to supply the energy requirements of the body: there 
must be enough water to preserve the fluidity of the circulat- 
ing media of the body, the inorganic salts must be present 
in proper amounts, all five vitamins are needed, and enough 
roughage is required to maintain the function of the bowels. 
All these requisites may best be met by a dietary of the widest 
possible variety. 

104. Balanced meals. The following outline indicates in a 
general way a balanced ration for a day: 


Breakfast 
Fruit (mineral salts, vitamin) in some form, preferably fresh. 
Cereal (carbohydrate and vitamin) cooked, whole-wheat, grain. 
Eggs (protein and fat). 
Bread (carbohydrate) and butter (fat and vitamin) including 
toast or muffins, etc. 
Milk (all six food constituents). 


Lunch 

Soup (mineral salts and water). 

Salad (mineral salts, vitamins, carbohydrates). 

Sandwiches of bread, butter, and cold cuts (carbohydrates, fat, 
protein, and vitamins). 

Milk (all six food constituents). 

Stewed or fresh fruit (mineral salts, vitamins, and carbo- 
hydrates). 


Dinner 

Meat, poultry, or fish (protein and fat). 

Vegetables (carbohydrates and vitamins). 

Bread or rolls and butter (carbohydrates, fat, and vitamins). 

Salad (vitamins, fat, carbohydrates, and mineral salts). It 
should include green vegetables with olive-oil dressing. 

Dessert (in the form of pudding, fresh or stewed fruit) (carbo- 
hydrates, fat, water). 
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RELATIVE AMOUNTS OF VITAMINS IN FOODSTUFFS 


Key to Chart: +++ = Excellent Source; + + = Fair Source; 
+ = Weak Source; tr = Trace; V = Variable. 


NAME oF Foop VITAMINS 


A |BorBi; C D 


Vegetables 
Asparagus. . . 
Beans, kidney (canned). 
Beans, navy (cooked) . 
Beans (lima) 
Beans, string (ecokedy: 
Beans, soy (cooked) 
Beets (root) . 
Brussels sprouts 
Cabbage (raw) . 
Cabbage (cooked) 
Carrots (fresh raw) . 
Carrots (cooked) . 
Cauliflower 
Celery 
Chard 
Corn (fresh — velleai 
Cucumber . ; 

Dandelion greens (cooked) 

Lettuce . 
Onions (raw) 
Parsnipsie 
Peas (cooked) ‘ 
Potatoes, sweet (cooked) 
Potatoes, white (baked) . 
Radics Acie 
Rhubarb (coored) 
Rutabagas : 
Spinach (cooked) . 
Squash (cooked) . 
Turnip (cooked) 
Turnip greens (cooked) . 


Meats — Fish 


Fish (average) . 
Kidney (beef) 

Liver (beef, pig) 
Meat (average). 
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RELATIVE AMOUNTS OF VITAMINS IN FoopsTuFFs (CONTINUED) 


Key to Chart: +++ = Excellent Source; ++ = Fair Source; 
+ = Weak Source; tr = Trace; V = Variable. 


NAME OF Foop | VITAMINS 


Meats — Fish (Continued) 


Oysters (raw) 
Sweetbreads 


Fruits 


Almonds 

Apples (raw) 

Bananas (raw) . 
Cantaloupe ; 
Cranberries (cooked. 31 min. unstirred) 
Grapefruit or juice . 
Grapes 

Lemon juice (fresh) . 
Orange juice ger 

Pears . 

Pineapple (fresh or r canned) 
Prunes (dried) . 

Raisins . 

Raspberries resh) 
Tomatoes (raw or paanedya 


Dairy Products 


Butter 
Buttermilk 
Cheese 

Eggs (yolk) 
Milk (whole) 


~Grain Products 


Barley (pearled) . 
Oatmeal (cooked). 
Rice, whole (cooked) 
Rye bread : 
Wheat, whole 


Fats and Oils 


Lard or olive oil . 
Margarine, oleo ; 
Cod-liver oil, and other fich-liver is 
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105. Three things necessary for the most satisfactory diet. 
It is frequently assumed that to eat the right kind of food 
means practicing a good deal of self-denial. Only to a slight 
extent is this true. It is possible by knowing the essentials of 
a good diet to select an appetizing as well as a nourishing 
meal. Food that is not harmful but is simply deficient in cer- 
tain elements of nutrition may be consumed, provided that 
it is supplemented by just those things that it lacks. For 
example, white bread is not as nutritious as bread made from 
whole-wheat flour; yet when combined with butter, milk, and 
vegetables white bread is quite satisfactory. 

Dr. McCollum tells us that the most satisfactory type of 
diet must include three essentials : 

1. Dairy products. All those people who have used dairy 
products have been generally superior physically to other 
peoples. The diet of the pastoral Arabs consists largely of 
milk derived from sheep, goats, and camels. The Arab has 
splendid physical development. In the time of Napoleon this 
was recognized. One of his generals who had made an expedi- 
tion into Syria said, ‘Their physical structure is in all respects 
more perfect than that of Europeans; their sense organs are 
exquisitely acute, their size above the average of men in 
general, their figure robust and elegant, their color brown.”’ 

Although milk is deficient in iron, which may be supplied 
through vegetables, it is the most perfect food known. Many 
children who have suffered from malnutrition have been re- 
stored to health by drinking plenty of milk. The value of 
milk in the diet has been so generally recognized in recent 
years that the amount per capita consumed is steadily increas- 
ing. The half pint per capita now being used should be in- 
creased to at least one pint. Not only is milk desirable for 
children but also for adults. Among the dairy products 


which should be generously patronized are butter, cheese, 
and ice cream. 
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2. Leafy vegetables. One of the greatest discoveries in the 
history of nutrition research was the value of the dietary prop- 
erties of the leaf as compared with the other parts of a plant. 
Scientists became convinced, about 1916, that cereals, tubers, 
roots, and legume seeds used collectively in any proportions 
did not make a satisfactory diet. Since some of the Oriental 
peoples subsisted fairly well on a vegetable diet, it was a prob- 
lem as to what supplied the deficiency. Since meats were de- 
ficient in many of the elements also lacking in most vegetables, 
they could not supply the deficiency. It was noticed that 
animals fed entirely on seeds and tubers did not do as well as 
on a mixed diet of seeds, tubers, and leaves. Some of the wild 
animals (for example, the bison) never ate anything but grass. 
Experiment showed the very great importance in the diet of 
leafy vegetables, such as cabbage, spinach, and lettuce. 

3. Raw vegetables. Since cooking food in the presence of 
oxygen or air readily destroys vitamin C, the lack of which re- 
sults in scurvy and other allied troubles, there should be some 
kind of raw vegetable food in the diet every day. Apples, 
oranges, lettuce, radishes, and raw onions are desirable. Salads 
are especially desirable. It is a good habit to eat one or two 
salads every day. 

106. Food poisoning. Poisoning may result from the eating 
of food that has been infected with germs, from botulism, or 
from eating spoiled food. The discussion of infected food is 
found in Chapter XX. 

Botulism is a type of food poisoning due to the toxin of 
Clostridium botulinum. The organism was first isolated in the 
outbreak of sausage poisoning in 1894. Most of the cases 
reported in recent years have been due to vegetables and fruits 
improperly canned in the home. Of 22 cases reported in 1935, 
the majority were due to string beans. 

Representatives of the Bureau of Chemistry of the United 
States Public Health Service have made careful investigation 
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of the olive-packing plants in California, and it has been 
found that the degree of sterilization in the case of olives 
packed in glass is usually inadequate. The jars are usually 
heated for approximately half an hour at a temperature of 
boiling water, which is not sufficient to insure the destruction 
of the Clostridium botulinum if this organism is present in 
ripe olives. 

No one knows just how the germ gets into any particular 
food. It has been found in articles put up in the home by the 
careful housewife and in goods packed in commercial houses. 
It may be present in a few packages only. There is no method 
by which packers or home canners can assure themselves by 
careful examinations before canning that a product does not 
contain the organism. If the foods were in all cases properly 
sterilized and perfectly sealed, the development of a poison 
would be impossible, but no method of preserving food has 
yet been found which eliminates the occasional spoiled pack- 
age. Failure to sterilize may not become apparent for weeks 
or even months after canning. If the signs of spoilage have 
appeared when the container is opened, it is a clear warning 
that the product is no longer edible. No food of any descrip- 
tion showing even the slightest unnatural odor, unnatural 
color, swelling of the container, signs of gas, or any evidence 
of decomposition whatever should be used for food purposes. 
In practically every case of botulism the food was shown to 
have had an offensive or abnormal odor. 

The earliest symptom of botulism is a peculiar indefinite 
indisposition associated with a feeling of fatigue, sometimes 
with headache or dizziness, and with definite muscular weak- 
ness. Disturbances of vision occur, in many cases being the 
first definite sign of serious illness noted by the patient. This 
is due to a condition of the muscles of the eye caused by an 
involvement of one of the cranial nerves. 

An antitoxin has been prepared for the treatment of botu- 
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lism, and there is a belief that it may be of value in treatment 
if the disease can be diagnosed in the early stages and treat- 
ment started promptly. 

107. Pure-food laws. The Federal and state governments 
have passed laws to protect the consumer against adulter- 
ated and impure food. Milk may have the cream removed; 
water and coloring matter may be added. Alum is sometimes 
added to flour. Candies and pastry may be adulterated by 


Fic. 50. A health hero receives recognition 


This medal was presented to Dr. Harvey W. Wiley on his eightieth birthday by the 
Association of Official Agricultural Chemists in memory of his courageous battle 
for pure foods 


the addition of coloring matter. Shellac may be used for 
coating candies, and sweetened grease be used for chocolate 
fillings. Harmful coal-tar dyes may be added to sodas, orange- 
ade, and other soft drinks. Chemicals such as benzoate of 
soda are used to preserve sausage. 

For the enforcement of laws dealing with pure foods there 
are many inspectors employed by Federal, state, and city 
governments. These examine the milk supply, inspect meats, 
see that foods are sold under proper labels, inspect eating 
houses, and issue certificates. In case of violation of the law 
they take an active part in the prosecution of offenders. 
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108. The cooking of food. Cooking is one of the greatest 
sanitary innovations ever introduced by man to protect him 
against infection and to promote his health. 

The heat required for thorough cooking kills all forms of in- 
fection and renders food entirely safe so far as that feature is 
concerned. Cooking destroys the trichina, the tapeworm and 
other intestinal parasites, and the tubercle bacilli in tuber- 
culous beef. If fish and shell food be subjected to sufficient 
heat in the act of cooking, colon and typhoid bacilli will 
be destroyed. 

Cooking has the advantage of making food tender by soften- 
ing the connective tissue of the meat, thereby making it more 
readily digestible. Cooking also adds to the tastefulness and 
the flavor of food. This is very important, since food that is 
savory and appetizing stimulates the secretion and flow of the 
digestive juices and so aids digestion. 

The principal methods of cooking are roasting, broiling, 
boiling, frying, and stewing. In roasting or broiling, the juices 
are retained because the heat coagulates the exterior of the 
food. In boiling meat for soup it should be plunged into cold 
water and gradually heated; but meat should be placed in 
boiling water if the object is to keep the flavors within. 
Stewing meat is very desirable, because all the juices are re- 
tained, and it also permits the addition of vegetables. Frying 
consists in placing the food in very hot fat, lard, or vegetable 
oil. This brings about a coagulation of the surface, so that 
juices and flavors may be retained. If the fat is not very hot 
it will penetrate the meat or other food and make it greasy 
and unpalatable. Fried foods are likely to be indigestible 
because of the large amounts of fat that adhere to them and 
penetrate into them. It is dangerous to use copper utensils 
for cooking. 

109. Spoiled food. The eating of food that has been allowed 
to undergo decomposition may cause vomiting and diarrhea. 
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This is the condition that is commonly but erroneously called 
ptomaine poisoning. A refrigerator for keeping food is almost 
indispensable, especially in the summer. 

110. Canned foods and dried foods. In spite of a certain 
prejudice on the part of some people against canned foods 
they are really safe. They need to be supplemented, however, 
by some fresk foods. Dried foods retain their nutritive value ; 
but since there is a diminution in their vitamin content, they 
also need to be supplemented by fresh fruits and vegetables. 
There has been much discussion concerning the effect of ben- 
zoate of soda as a preservative. The prevailing opinion seems 
to be that small quantities of benzoate, such as one tenth 
of 1 per cent, would not be harmful in foods like catchup, of 
which we take only small quantities; in soups and similar 
foods taken in quantity it may be harmful. 

111. Alcohol, coffee, tea, and cocoa. Alcohol is to be re- 
garded as a drug and should not be taken except on the advice 
of a physician. At the present time less than 5 per cent of the 
liquor illicitly obtained is free from other poisons in addition 
to alcohol. These poisons include wood alcohol, denatured 
alcohol, and fusel oil (for further discussion of alcohol see 
Chapter XIX). 

Although coffee and tea appear different to sight and taste, 
physiologically their effects are due to the same two sub- 
stances: caffeine (or theine) and tannic acid (or tannin). 
Caffeine is a powerful stimulant, especially of the heart and 
nervous system; tannin is a bitter substance which may hin- 
der digestion and injure the mucous membrane of the stom- 
ach. Since coffee is made stronger than tea, it is usually the 
stronger stimulant. Neither tea nor coffee should be boiled, 
nor should tea be steeped for a long time, as these processes 
bring out the tannin. Coffee should merely be brought to a 
boil. Tea leaves should have boiling-hot water poured over 
them and be allowed to stand. 
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Tea and coffee if used in moderation by adults are prob- 
ably harmless. They should be used sparingly by nervous 
people and those whose digestion is feeble and slow. Children 
and young people are better off without this stimulation. 
It is unwise to drink strong coffee in order to keep awake for 
evening study. In such cases rest and sleep are desirable. 

Cocoa has a high nutritive value; it is also mildly stimu- 
lating because it contains theobromine, a substance similar to 
caffeine. 

112. Food fads. Food fads have no scientific basis. Among 
such fads are vegetarianism and Fletcherism. The latter fad 
maintained that the various ills of the body could be cured 
by a thorough mastication of food. Good health is not to be 
found by any one road, but through a careful consideration 
of everything that affects health. 

113. Milk as the one best food. Clean milk is an ideal food 
because it contains fat, carbohydrate, and protein, which create 
heat, energy, and growth; salts containing calcium and phos- 
phorus, which build the bony structure of the body, includ- 
ing the teeth; water and vitamins, which are essential for 
growth and the maintenance of health. Milk is the principal 
food for infants under six months. Because of its insufficient 
iron content, a soft diet should be added to milk for infants 
when they are six months old. After they are one year of 
age less stress should be placed on the use of milk for in- 
fants and more should be placed on cereals, vegetables, and 
fruits. Young children and those of pre-school age should 
have one pint of milk a day, in addition to milk utilized 
in the preparation of foods such as creamed soups, cereals, 
puddings, sauces, ice cream, and the like. 

Not all people like milk; others cannot drink it because of 
the digestive disturbances it produces. To overcome these 
objections, people should be taught how to eat milk. This can 
be accomplished in many ways, as the following table shows: 
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Sours 


CREAMED VEGETABLES AND 
Mear DisHrs 


Mrx Dreimxs 


Cream of potato 
Cream of mushroom 
Cream of celery 
Cream of lima beans 
Cream of pea 
Cream of spinach 
Cream of corn and 


tomato 
Cauliflower 
Oyster stew 
Tomato bisque 


Creamed potatoes 

Creamed carrots and 
* peas 

Creamed cabbage 

Creamed celery 


Creamed brussels sprouts 


Creamed cauliflower 
Creamed turnips 
Scalloped cabbage 
Scalloped onions 
Scalloped celery 
Scalloped cauliflower 
Scalloped potatoes 
Scalloped meats 


Milk shakes 


chocolate 
vanilla 
orange 
Eggnog 
chocolate 
fruit 
nutmeg 
cinnamon 
Malted milk 
plain 
chocolate 


DESSERTS 


Junket 
vanilla 
caramel 
chocolate 
Bread pudding 
raisin 
caramel-nut 
banana 
chocolate-nut 
maple 
queen 
Floating island 
with sponge cake 
with bananas 
with oranges 
with peaches 
chocolate 
coconut 
Tapioca cream 
plain 
date 
chocolate 


DESSERTS 


DESSERTS 


Soft custards 
vanilla 
chocolate with marsh- 
mallow 
caramel 
coconut-orange with 
meringue 
pineapple 
lemon 
Rice pudding 
with milk or cream 
with chocolate sauce 
with dates 
with raisins 
chocolate with me- 
ringue 
lemon 
caramel 
Bread-and-butter pud- 
ding 
plain 
with marmalade 


Baked custards 
coconut 
vanilla 
caramel 
date 
Spanish cream 
with nuts 
with fruit 
maple 
banana 
chocolate 
caramel 
coconut 
Cornstarch pudding 
with fruit 
with fruit sauce 
with chocolate sauce 
with caramel sauce 
vanilla 
chocolate 
caramel 
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114. Idiosyncrasy to food substances. Peculiar susceptibili- 
ties to articles of diet are not uncommon. It has been known for 
a long time that certain foods do not agree with some people. 
This disturbance manifests itself in the form of asthma, hives, 


Fic. 51. A skin test for hy- 
persensitivity to foods 


Point marked “control” indi- 
cates slight scratch made in the 
skin. Into the other openings 
powdered foods have been intro- 
duced. The test is negative for 
corn and beef and positive for 
wheat, egg yolk, and spinach 


eczema, and other disturbances. 
These peculiar disturbances are due 
to anaphylaxis, or specific hyper- 
susceptibility to certain foods. A 
common form of food anaphylaxis 
is the skin eruption that follows 
the eating of strawberries by people 
who, during the course of digestion, 
are unable to discharge from their 
systems through the excretory chan- 
nels certain waste products of metab- 
olism. Other common foods known 
to cause similar disturbances are 
egg, pork, milk, wheat, spinach, and 
shellfish. Immunization against an 
offending food may be established 
through the gradual administration 
of small and increasing amounts of 
the offending food over a long period 
of time. The offending food may 
often be determined by skin tests. 

115. Elimination. Elimination of 
body wastes takes place through the 
lungs, kidneys, and bowels. Regular 
and thorough elimination through 


the bowels is important in maintaining good health. 

Proper and daily elimination may be aided through the 
formation of regular habits. Just as time is set aside for the 
brushing of teeth, the daily bath, or the washing of hands 
before eating, so too must time be taken for evacuations. 
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Directly after breakfast is the best time for this habit. This 
is essential and must be practiced daily in order to develop 
regularity. Sucha habit developed early in childhood generally 
continues throughout life. Haste in leaving the home in the 
morning, thoughtlessness, and resorting to laxative pills and 
medicines are responsible for the nation-wide disorder known 
as constipation. 

The best advice to one suffering from constipation is to 
avoid habitual use of laxative drugs. Regular habits of living, 
time, thought, and a properly balanced diet will do much to 
prevent and cure this disorder. For a natural, copious, and 
easy evacuation, lubrication of the intestines and their con- 
tents is necessary. Drinking water is helpful for this pur- 
pose. Water should be taken upon arising and upon retiring 
and between meals. Large quantities of liquids taken with 
meals have a tendency to make the stomach sag. This dis- 
placement interferes with the proper emptying of the stomach 
within the normal four-hour limit. 

Certain foods have laxative qualities. Among the most 
important may be mentioned fruits, vegetables, and cereals. 
Food which contains a good deal of indigestible material 
known as roughage is valuable in stimulating the movement 
of the bowels. Apples (with the skin), figs, prunes, raisins, 
grapes, and berries are recommended. Raw and stewed celery, 
spinach, cabbage, carrots, lettuce, raw and stewed tomatoes, 
and potatoes with the “jackets” (skins) on are valuable as 
laxatives. Ordinary white flour with the roughage removed 
is naturally constipating. Cracked wheat, corn meal, Irish 
and Scotch oatmeal, and bran, all of which contain the outer 
part of the grain, are desirable in the diet. For the same 
reason bread made of bran, rye, and whole wheat, and 
graham bread should be in the diet. Exercises that involve 
the abdominal muscles play a prominent part in the reguiar 
evacuation of the bowels. 
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116. The business of eating. Eating is a business, and 
should be conducted along strictly scientific lines. Success 
in business, as in health, is due to a thorough knowledge 
of one’s needs. The suggestions in the paragraphs below 
will help to make a happy and healthful business of eating. 


Fic. 52. A public eating place should always be clean and attractive 


Food handlers in this establishment possess health certificates. (Courtesy of the. 
Georgian, Incorporated) 


Make eating a banquet event, not so much from the standpoint 
of how much you will eat, but with reference to what you will eat, 
how you will eat it, and the preparations you make before eating. 

Wash the hands and face before eating. Tidy up abit. Change 
your clothes if possible. It helps to relieve the tired feeling. 

Three meals a day, with regular intervals, are sufficient, and 
never eat between meals. The reason for this is that it takes the 
stomach at least four hours to empty its contents. Anything added 


at irregular intervals delays the emptying time and interferes with 
the digestion of the food at the succeeding meal. 
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Think of food directly before eating. This will help stimulate 
the flow of gastric and intestinal juices and prepare the stomach 
for the food that is about to enter. 

Clean the mouth before eating. This stimulates the appetite 
and is considered good hygiene. 

Avoid eating alone if possible. Invite a friend. Eating with 
others buoys up one’s spirits, makes the meal enjoyable, and aids 


Fic. 53. A clean, sanitary kitchen is essential to health 


Courtesy of the Georgian, Incorporated 


digestion, particularly if conversation is bright and cheerful. When 
eating at home with the family, make it a practice to tell a humorous 
story and have the other members of the family take their turn. 
Take time to eat. At least thirty minutes should be devoted to 
breakfast, forty-five to luncheon, and one hour to dinner or supper. 
Food should be thoroughly masticated. Improperly masticated 
food throws an extra burden on the stomach. Indigestion and other 
alimentary disorders may follow failure to observe this advice. 
Clean table linen and clean eating utensils add zest to the meal. 
Members of the family should discuss the menus for breakfast, 
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luncheon, and dinner at the beginning of the week so that a variety 
of foodstuffs and well-balanced diets may be formulated. 

Water in small quantities may be taken with meals. It should 
be tasted and not gulped or used to wash down food. The saliva 
should be used to soften food to facilitate easy swallowing. 

Cheerfulness should prevail at mealtimes. With the advent of 
the radio, dinner music may be enjoyed by all. 

Condiments should be avoided, particularly if attention is given 
to the selection and preparation of food. 

Great care should be taken to select clean food. Do not be 
careless and contaminate it with foul teeth. Carious teeth and 
malocclusion are incompatible with thorough mastication and good 
digestion. Consult your dentist, particularly if digestive disturb- 
ances are present. 

Eat food to nourish the body and to maintain health, but do 
not gormandize. Think of food in terms of fats, proteins, carbo- 
hydrates, mineral salts, vitamins, and water. To avoid obesity and 
malnutrition work out a caloric table for your individual needs, 
governed by your height, weight, age, and the nature of your em- 
ployment. Weigh yourself at regular intervals. 


For Informal Discussion in Class and at Home 


1. How do the living cells of the body get the energy with which 
to do their work? 


2. What is meant by “calories”? Make up a balanced diet to 
meet your daily individual caloric requirements. 


3. Why is iodine an important element of our diet? Name some 
of the more common foodstuffs in our daily diet that contain 
iodine. 

4. What common articles of diet have been found especially 
valuable to prevent anemia? 

5. Of what importance is calcium? Name some foods that 
supply it. 

6. Is it true that if a child has all the food he wants he will not 
suffer from disturbances of nutrition ? 
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7. What is your weight? Compare it with the number of pounds 
you should weigh for your height. Do your height and weight 
correspond to the normal for your age? 

8. Prescribe a balanced diet for those children in your class who 
are underweight. Weigh and measure them at the end of one 
month; after six months. Observe the improvement in health. 


9. Besides considering diet, what ‘other factors should be 
thought of in treating undernourished children? 


10. Name the alphabet of nutrition. Under each of the vita- 
mins outline a table of common foods containing them. 

11. What nutritional disorders follow in the wake of absence of 
vitamins in our diet? 

12. In cooking foods what precautions should be exercised to 
preserve their vitamin value? 

13. Write a menu for your school lunches to include all the items 
of a balanced diet. Discuss the matter of balanced diet with your 
mother. Observe the lunches of your fellow students during the 
school lunch period. On the basis of your present knowledge what 
good and bad points did you observe? 

14. Give a three-minute talk on the subject of ‘The Business of 
Eating.” 


CHAPTER X 


STARTLING DISCOVERIES IN PHYSICAL AND 
MENTAL DEVELOPMENT 


117. Glands and their secretions. Have you ever strolled 
through a circus menagerie and seen the freaks? There is 
the fat woman, who is nineteen years of age and weighs three 
hundred and fifty pounds. There is the tiny Tom Thumb, who 
is thirty-three years old but is only thirty-two inches high. 
How the giant towers up more than eight feet tall! Why are 
these people so different from others? There have been dif- 
ferent theories, but the one most commonly accepted is, 
“Well, it’s a queer freak of nature.”” Have you ever won- 
dered why a child grows and then, for some reason, stops 
growing? How does it happen that you seem to be so much 
stronger when you are angry? Superstition and tradition give 
a variety of answers, but science says that everything has a 
cause. One of the scientific reasons for some of the phenomena 
noted above is the character of the glandular secretions pro- 
duced by different individuals. 

The duct glands. The first kind of glands that scientists 
discovered were glands with tubes, or ducts. Every gland is 
a collection of cells which secrete a juice or liquid. A classi- 
cal example of the secretion of the juice or liquid is the sali- 
vary glands, which manufacture saliva. The microscope has 
shown us that every gland is a chemical factory in which the 
cells are the workers. The product of the gland is its secre- 
tion. Thus the sweat glands of the skin secrete the perspira- 
tion, the lachrymal glands of the eyes secrete the tears, the 
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liver secretes the bile, and so on. Each of these glands by 
means of a tube, or duct, pours its secretions on to the surface 
of the body or into some body cavity. Such glands are known 
as the duct glands. Their function in the life of human beings is 
now pretty well known. 
The ductless glands. 
Little more than a hun- 
dred years ago it was 
noticed that certain or- 
gans, such as the thy- 
roid in the neck and 
the adrenals over the 
kidneys, which hither- 
to had been neglected 
because their function 
was obscure, had glan- 
dular structure; that 
ismethat othe -cellev-oi 
such familiar glands 
as the tear glands or 
the sweat glands re- 
sembled the cells of | — Cr. 
these more mysterious Pacific & Atlantic 
structures, the adre- Fic. 54. The long and short of it! 
nals and the thyroid. The circus is in town. The greatest feature is the 
‘ : ‘“World’s tallest and shortest man.’’ This chapter 
This discovery was a explains why such freaks exist 
result of the perfec- 
tion of microscopy. The reason why these other organs had 
not been classified as glands was that they possessed no 
visible pathways for the removal of their secretions. Now 
they are set apart as the ductless glands, the glands without 
ducts, as contrasted with glands normally equipped with 
ducts. Since these glands were observed to have an exceed- 
ingly rich supply of blood, the blood presented itself as the 


154 HEALTH ESSENTIALS 


only conceivable mode of egress for the secretions packed 
within the cells. The name now applied to the glands with 
ducts conveying their secretions to the exterior is “‘glands of 
external secretion.” The glands without ducts, the secretions 
of which are kept within the body, absorbed by the blood and 
lymph, to be used by the other cells of the body, are called 
the glands of internal secretion or the endocrine glands. 

There are certain terms for the glands of internal secretion 
which are used interchangeably. They are spoken of as the 
endocrine glands, from two Greek words meaning “‘to sepa- 
rate within” (that is, the ‘‘internal secretion”), and as the 
hormone-producing glands. Endocrine is the more convenient 

word, as it stands for both the gland and its secretion. Hor- 

mone, from the Greek word meaning ‘‘awake” or “excite,” 
applies to the internal secretion of the gland and not to the 
gland itself. 

The activities of the endocrine glands are concerned with 
growth and nutrition, and thus with all development and ulti- 
mately with the mental equipment of the individual, with his 
character and personality. 

118. The chief endocrines and their work. It is only re- 
cently that the significance of the endocrine glands and of 
the substances they manufacture has become recognized. The 
principal organs or glands of internal secretion, those whose 
functions are best understood, are as follows: 


Thyroid gland 

Parathyroid glands 

Pituitary gland 

Pineal gland 

Suprarenal or adrenal glands 

Islands of Langerhans of the pancreas 


There is evidence that each of these organs yields an in- 
ternal secretion or hormone that, distributed through the 
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blood, exerts important chemical influences upon other more 
or less distant organs and tissues. In general, it may be said 
that the endocrine glands have influence on the following : 


Size of the body 

General build of the body 
General family characteristics 

Rate of growth in childhood 

Eruption of teeth in childhood 

Fat deposition 

Ability in studying and learning 

Choice of manner of amusement and play 

Date of change of voice and growth of beard in the male 


Some of these influences have been definitely determined, 
but it will be a long time before all of them will be well under- 
stood. The knowledge that has been gained concerning the 
thyroid, the pituitary, the suprarenals, and the islands of 
Langerhans give promise, however, that continued research 
will gradually enlarge our information regarding influences 
exerted by each of the glands of internal secretion. 

Our knowledge of endocrine functions has been variously 
derived, partly through observations of disease and partly 
through experimental work on animals. There is a consensus 
of opinion that the glands of internal secretion are function- 
ally interdependent. There is a constant interchange of forces 
among them. In the interglandular arrangement it is not 
infrequent that when a gland does not seem to be working 
properly it will be compensated for, or its function will be 
thoroughly assumed, by another gland or set of glands. 

A review of some of the interesting facts concerning a few 
of the best-understood endocrine glands follows. 

119. The thyroid gland. This gland consists of two masses 
of tissue connected by a strip of tissue, astride the wind- 
pipe. The position of this gland is well known, because it is 
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Fic. 55. The child at the left is a cretin; at the right is shown the same 
child after one year of thyroid treatment. What changes do you see?! 


enlarged in the case of a disease known as goiter. Its most 
important secretion is thyroxin, of which the most impor- 
tant element is iodine. This gland seems to have much to do 
with the amount of energy put forth. Either marked under- 
activity or overactivity of the gland results in abnormal con- 
ditions affecting the health. 


1 From N. B. Foster, ‘Diseases of the Thyroid Gland,’’ Nelson Loose-Leaf 
Living Medicine, Vol. III, by permission of Thomas Nelson & Sons. 
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One result of undersecretion in the thyroid is known as 
cretinism. This congenital disease is characterized by the 
absence or the diminished activity of the thyroid gland, 
diminutiveness of size (midgets), thickness of neck, shortness 
of arms and legs, coarse hair, prominence of abdomen, large- 
size thighs, thickness of lips, large tongue, and imbecility or 
idiocy. It occurs endemically in the goitrous districts of 
Switzerland and sporadically in other parts of Europe and in 
America. 

When this condition is acquired in the adult, it is known as 
myxcedema. All the vital activities slow up. The symptoms 
of this latter condition are practically identical with those 
seen in the infant and the young child, except that the con- 
dition comes on during adult life. 

In both cretinism and myxcedema improvement in mental 
and physical conditions may be brought about by giving the 
patient an extract called thyroxin. This must be continued 
throughout the life of the affected individual. 

Overactivity of the thyroid gland gives rise to the condi- 
tion known as exophthalmic goiter, Graves’s or Basedow’s 
disease. There is a speeding up of the vital activities. This 
condition is characterized by an abnormal prominence or pro- 
trusion of the eyeballs, associated with an enlargement of the 
thyroid gland, palpitation of the heart, tremor, extreme nerv- 
ousness, loss of weight, itching of the skin, and muscular 
weakness. 

120. The pituitary gland. This gland is about the size of a 
pea and has two lobes. It is located on the under surface of 
the brain. It has two secretions, bringing about a variety of 
effects. Overactivity of one of these secretions causes an ab- 
normal growth of the body, known as gigantism. The giants 
at the circus are doubtless the victims of such a disturbed 
function of the pituitary gland. Insufficient secretion of one 
or both parts of the pituitary is believed to be responsible for 
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retardation of growth, as seen in dwarfs. Underactivity is 
sometimes characterized also by an excessive development 
of fat. 

121. The adrenal glands. These glands are just above each 
kidney. They produce a secretion called adrenalin. This 
profoundly affects the 
action of the heart, 
lungs, digestive system, 
muscles, and nervous 
system. The conditions 
which produce anger, 
fighting, and flight call 
forth these secretions 
in abundance. There is 
a dilation of the blood 
vessels in the voluntary 
muscles that are about 
to act. The stimulus 
of the adrenalin causes 
the liver to give up 
some of its glycogen, 
making additional en- 
ergy available for the 


Fic. 56. A basal-metabolism tester use of the muscles. The 
This instrument tests whether or not the patient’s clotting Saeithed of the 
malady is caused by the thyroid gland blood is also increased 


to prepare for any ac- 

cident that might result from the arousing of an emotion. 
122. The discovery of insulin. One of the most brilliant dis- 
coveries in medicine in recent years was made by Dr. F. G. 
Banting and his associates. For some time it had been known 
that most cases of diabetes were caused by a lack of internal 
secretions from the pancreas. The function of the pancreatic 
juice in digestion was well understood, but it was evident that 
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there was still another secretion which had not been identified 
by science. This was finally associated with portions of the 
pancreas called the islands of Langerhans. Under the lead- 
ership of Banting it was discovered that insulin, an. extract 
made from the pancreas of animals, would relieve diabetic 
patients and, while not 
effecting a cure, would 
allow them to live in 
good health indefi- 
nitely. Thousands of 
lives are saved through 
this discovery. 

123. A word of cau- 

tion. The new devel- 
opments in the field 
of internal secretions 
have captured the im- 
agination of the public, 
and most extravagant 
promises are presented 
by the manufacturers 
of patent medicines, — 
such as the growing of Fic. 57. Dr. F. G. Banting 
hair on bald heads, A benefactor of mankind. His discovery of insulin 
the restoration of youth has made life Snes aa ate of people suffer- 
to the aged, and so on. 
These promises, like many others made by patent-medicine 
manufacturers, are deceptive, and the drugs they sell may 
be dangerous to health. It is always best to rely on the ad- 
vice of a reliable physician. Everything indicates, however, 
that the new science of endocrinology is opening up new 
points of view which may in certain respects revolutionize 
medicine and hygiene. It is now one of the most fertile fields 
in experimental medicine. : 
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For Informal Discussion in Class and at Home 

1. What glands make people grow tall or keep them short? Is 
the result of abnormality of those glands limited to change in 
physical growth? Illustrate. 

2. Name and describe the physical and mental conditions result- 
ing from the abnormal development of glands of internal secretion. 

3. What chemical agent is used to prevent simple goiter? Which 
foods contain this chemical ? 

4, What internal secretion is diminished or absent in cretins? 
How can it be furnished by a physician ? 

5. Of what use in medicine and surgery is the extract obtained 
from the suprarenal glands? 


6. Locate the various glands of internal secretion in the body. 
Visit your butcher and have him demonstrate them. 


CHAPTER XI 


FUN IN PLAY, WORK, AND REST 


124. Enjoyment of play. It is natural and easy for little 
children to get fun from their play; they play as naturally as 
they breathe. But as they grow older, unless they continue 
to mingle with their companions and learn to play particular 
things, such as skating, football, baseball, croquet, tennis, 
fishing, boating, playing in amateur theatricals, and so on, 
they are likely to lose their interest in play and even to find 
it distasteful. At a little past middle life a man who had for- 
gotten how to play, in the midst of a successful business de- 
cided to retire and to play at farming and at golf on a country 
estate; but when he tried the experiment he was so unhappy 
that he returned to his business and subsequently had a nerv- 
ous breakdown. That was the penalty for not learning how 
to play. The way to cultivate and keep this interest alive is to 
participate in play activities. The person who has learned 
to play has a source of satisfaction in life that helps him to 
tackle his work with enthusiasm. 

125. Fun in work. There are some people who think that 
it is a huge joke to talk about work. It seems to them that 
work is something that everybody is glad to escape. This, of 
course, is true of everybody at times. When we have more 
than we can do, when work is of a character not suited to 
our interests, when we are not in the right physical and men- 
tal condition to pursue our tasks, then work is something 
that we would gladly be rid of. But a complete escape from 
work would be a tragedy. All the great men and women who 


according to history found enduring satisfaction were those 
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who believed in and enjoyed their work. Robert Louis Steven- 
son wrote, ‘I know what pleasure is, for I have done good 
work.” None of us would really like to have our summer va- 
cation continue indefinitely. We welcome with keen satisfac- 
tion the day when we can grapple with the problems of school 
and work. 

In the field of mental hygiene the healing power of work 
has been emphasized. Forel, a noted Swiss physician, found 
that those having mental disorder were often cured by giving 
them interesting tasks. Vocational activities introduced into 
our own hospitals have shown similar results. The introduc- 
tion of work into schools for the feeble-minded has made 
them places of happiness and content. The gospel of work 
means joy, fun, and satisfaction. We need to cultivate the 
feeling of satisfaction in the thought that we are able to work 
and find new ways to make our work interesting. Victor 
Hugo said with truth, ““He who scorns work as a pleasure 
must take it as a punishment.” 

Well might we join Charlotte P. Gilman in these lines: 


To keep my health; 

To do my work; 

To live; 

To see to it that I grow and gain and give. 


One of the major problems of happy, successful living is to 
know how to spend our energy, a problem to which we now 
turn, together with a discussion of rest, relaxation, and sleep. 

126. Spending your energy. Everybody who reads this book 
has ambitions. Whether you who read will be able to realize 
your ambitions depends not only on your ability but also in 
large measure on the amount of energy you spend and the 
way you spend it. 

Many lives have been wrecked because these facts have not 
been known or have been disregarded. Mr. Chittenden, an 


Ewing Galloway 


Fic. 58. Helen Wills Moody in action 


Wholesome play in the open air promotes physical strength, good posture, an attractive 
complexion, a happy disposition, and all-round robust health 
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-official under the Lincoln administration, signed one hundred 
and twenty-five thousand bank notes in seventy-two hours. 
For three days he worked without any intermission. As a 
result he was a nervous wreck for the remainder of his life. 
Experiments which have been made since that time show that 
he might easily have completed his task without mental or 
physical injury if he had taken periods of rest. An inquiry 
into the life of a Vermont farmer who had been brought to a 
hospital suffering from violent insanity showed that he had 
spent his energy unwisely. He had been running a dairy farm 
for four years. During this time he got up at 2 A.M. and re- 
tired at 10 o’clock after the work of the day. Rest, sleep, 
relaxation, good food, and wholesome recreation restored this 
man to health. 

How remote this man’s practice was from the ideal of 
Dr. G. Stanley Hall, who believed that the highest aim of 
hygiene was for a man “‘to keep himself always as near as pos- 
sible at the tiptop of his condition” ! 

127. The physiology of fatigue. No matter what we do, 
whether we study Latin or play football, energy is expended 
and a condition of fatigue begins. The expenditure of energy 
results in the disintegration of tissues and a decreased capacity 
to do work. This is known as fatigue. 

There are several physiological changes in connection with 
fatigue. First, there is an exhaustion of the carbohydrates 
faster than the blood can supply them. Work involving the 
spinal cord and the brain causes a shrinking of the nuclei of 
the nerve cells. Secondly, the breaking down of the tissues 
results in the formation of carbon dioxide, sarcolactic acid, 
and other substances. Thirdly, there is the poisonous effect 
of sarcolactic acid. This fatigue product passes into the blood 
and acts as a mild poison. The ability of the nerves and mus- 
cles to work is reduced. It has been shown that if the blood 
from a fatigued animal be injected into another animal free 
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from fatigue, the latter will appear to be fatigued. The body, 
through its organs of excretion, works hard to throw off these 
poisons. As they increase, the fatigue becomes more acute. 
Fourthly, there is a partial starvation for oxygen in the fa- 
tigued tissues. It has been proved by experiment that nerve 
tissue functions only when oxygen is present. 

128. The symptoms of fatigue. Although fatigue affects 
various people in different ways, there are numerous physical 
and mental symptoms. In the case of physical exercise there 
may be breathlessness and exhaustion. Mental fatigue shows 
itself frequently in lack of power of sustained attention, failure 
of the memory, decrease in the power to think accurately, 
lack of muscular accuracy in performing some act requir- 
ing skill such as playing a violin, general feeling of unrest, 
and greater liability to outbursts of passion. People who are 
greatly fatigued often say things and do things that make them 
ashamed of themselves afterwards. 

129. Avoidance of chronicfatigue. A certain amount of fatigue 
at the end of the day is perfectly natural and healthy ; in fact, 
one should accustom himself to work under a certain amount 
of fatigue. By so doing, one to some extent gains power of 
resistance. Normal fatigue also lends itself to sound sleep. 

One who is working efficiently should find himself refreshed 
in the morning and fully recovered from his activities of the 
day before. If this does not happen, there will be an accumu- 
lation of fatigue products and a chronic condition of fatigue. 
In that case many of the symptoms noted in the previous 
paragraph will tend to become permanent. There may be lack 
of power to sleep, general irritability, a tendency to worry, 
and a failure in school work and business. 

Some people never work hard enough to discover the higher 
levels of their efficiency and continue to work on a lower plane 
than is necessary; others may force themselves far beyond the 
limits of safety. It is only by experiment that one can deter- 
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mine what his safety limits are. When fatigue continues to be 
chronic it is best to consult a physician. Often focal infections, 
like decayed teeth and diseased tonsils, are causes of fatigue. 

130. Conserving energy by relaxation and rest. Short peri- 
ods of relaxation and rest during work relieve the tension and 
strain on the nervous system and muscles, help to dispose of 
fatigue toxins, and make study and work more pleasurable 
and effective. The physiological functions of the body are 
carried on more or less rhythmically. The heart rests between 
beats, or it would not be able to do its work. We should take 
our cue from nature. 

Some brilliant experiments in industry show how impor- 
tant brief rest periods are. In one case the record of driving 
six hundred rivets per day was increased to sixteen hundred. 
Rest periods of two minutes were established after the driving 
of every ten rivets. This meant that there were two minutes 
of rest for every one and three-fourths minutes of work. The 
length of time that one can work continuously without a de- 
crease in efficiency varies with different people. 

Everybody would be benefited by lying down for a few 
minutes during the day, trying to forget his work, and relax- 
ing every muscle. Not only should there be opportunity 
for brief periods of relaxation during the day or between 
working periods but also between the working periods of 
one day and another. The most complete refreshment should 
come in sleep. 

131. Sleep for health and beauty. Except for air, which 
must be supplied momentarily, and water, which is required 
after an interval of a few hours, sleep is the greatest need of 
the body. People have been known to fast for many days 
without serious injury, but the loss of sleep for even forty- 
eight hours is attended by serious mental and physical symp- 
toms. The period of sleep is the time for nature to repair the 
expenditures which the body has made in work and play. 
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Unless there is sufficient time for sleep there is a depletion 
of reserve energy. Insufficient sleep leads to loss of weight, 
irritability, pessimism, and nervousness. Work and play both 
lose their tang. All life loses its zest. Finer thoughts and 
emotions are submerged under a crust of fatigue products. 

Among high-school students in particular there are often 
too few hours for sleep. Study, dancing, radio, and general 
social activities unless carefully directed rob the student of 
sufficient sleep. Wholesome recreation outside of school hours 
is desirable, but there should always be a balance between 
work, play, rest, and sleep. Many a failure in high school 
can be traced to loss of sleep. The student who complains 
of always being tired is likely to be the one who does not get 
enough sleep. A sufficient number of hours of sleep is the 
basis of health, freshness, vivacity, power, and beauty. 

The number of hours needed for sleep varies with individ- 
uals. Some require much more than others. The amount 
needed can be determined by experiment. In general, it may 
be said that high-school students ordinarily require from nine 
to nine and a half hours of sleep. 

132. Conditions conducive to sleep. Going to sleep is largely 
a matter of habit and may be cultivated like other habits. It 
is essential that we learn to dismiss every other thought ex- 
cept that of going to sleep. Often going to bed means going to 
bed to worry or think. We should diligently avoid the ten- 
dency to think over all the events of the day when we go to 
bed. Suggesting to oneself thoughts like “Oh, I am sleepy, 
my eyelids are heavy; I am drifting off,” is often helpful. 
Probably one common cause of sleeplessness is worrying be- 
cause one does not go to sleep. The story is told of a physician 
who was annoyed by the insomnia of one of his patients, and 
in desperation cried out, ‘Well, what difference does it make 
whether you sleep or not!” The patient, catching the spirit 
of indifference, went to bed and slept soundly. If one cannot 
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go to sleep readily, the thing to do is to relax the muscles 
and thus rest until sleep comes. 

High excitement before retiring is to be avoided. A warm 
bath at bedtime is conducive to sleep. We should have 
enough covering on the bed to keep us comfortable — neither 
too hot nor too cold. The temperature of the room should 
be cool, and the air should be moving. Drafts are to be 
avoided. Light should be excluded as far as possible, and 
quiet is at all times desirable. 

133. Conserving energy by wholesome recreation. Many 
people work so intensely at their tasks that they find difh- 
culty in resting after their regular work periods. They have 
not formed good habits of rest and relaxation. One way to 
rest the body and mind is by play and various forms of diver- 
sion. Every day one should have a certain length of time for 
recreation — for play, fun, laughter, amusement, a time to 
forget the serious matter of study and work. The person who 
forms the bad habits of carrying his work round with him and 
taking it to bed with him is eventually doomed to a nervous 
breakdown and a loss of inspiration and power. 

While a change of occupation or activity brings a certain 
amount of relief, it may not be real rest and recreation. For 
example, a man who at the end of a hard business week, 
when he is very much fatigued, spends his week-end in stren- 
-uously playing golf returns to his work not recreated but 


often in a worse condition than before. If he spends as much 


energy as he did during every one of his working days, he 
will not profit from it. The reasonable playing of golf sand- 
wiched in between periods of rest, reading, and motoring 
mightihave been really restful. Real recreation should give the 
body a chance to rid itself of fatigue products and give the 
mind such a change that there is a keen appetite for work. 
There are various ways for people to get recreation: reading, 
boating, fishing, baseball, football, basket ball, photography, 


, 
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bird study, gardening, attending the theater, dancing, hiking, 
and so on. Whatever it may be, it should involve a change 
in both mental and physical activities, and preferably some 
of it should be in the open air. To be efficient one should be as 
reasonable in his recreation as in his work. 

134. Fatigue and the feeling of fatigue. The feeling of 
fatigue does not always mean fatigue. Sometimes at the close 
of a long walk, amid novel scenes and in the companion- 
ship of worth-while people, there may appear little feeling 
of fatigue. Muscular tests would show less ability to expend 
energy. Fatigue is sometimes confused with boredom, lack of 
‘interest, the effect of bad ventilation, and similar conditions. 
When there is a feeling of fatigue under such conditions, it 
may rapidly disappear when a keen interest is developed. 

135. Trying to do your work efficiently. Many people be- 
come overfatigued simply because they do not use their intel- 
ligence in planning their work. For example, they may put 
off doing their school work until so late that they are com- 
pelled to do it under considerable strain and by reducing the 
number of hours of sleep. One should plan the day so as to 
get time for recreation and work. Everybody may become 
more effective in his work by forming good habits. 

136. The importance of the muscles. We hear so much 
about the importance of the mind that we sometimes forget 
that thought would be largely useless unless we had muscles 
to do things. After we come to a decision in regard to any- 
thing, we are called upon to act. It may be only the slight 
muscular movement involved in making a gesture, in sign- 
ing our name, or the more strenuous activity in jumping to 
avoid an accident or kicking a goal in football. We use the 
muscles to write, to run a typewriter, or even to talk. It is 
even impossible to stand without the muscles. Analyze any 
trade, business, or profession, and you will find that muscu- 
lar activity plays a very important patt. The training of the 
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muscles to obey the mind is therefore very important. When 
you remember that about half the body is made up of mus- 
cles, you realize that their healthful condition is essential for 
right living. 

137. The requirement of physical action. One of the most 
difficult things for a healthy boy or girl to do is to remain 


ces 


Fic. 59. Health, strength, endurance, training, and will power count 
in this race 


still, Take a watch, time yourself, and see how long you can 
concentrate and sit perfectly still. Unfortunately our modern 
system of education requires long hours of sitting and physical 
inactivity leading to habits that do not encourage physical 
vigor and physical endurance. The body is so constituted that 
it demands movement and change of position. Schools have 
realized this and have planned the curriculum so as to relieve 
the physical strain brought about by inaction. Two-minute 
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drill, relief drill, physical training, and athletics are provided in 
the school program to meet the demands of the body for mus- 
cular exercise. Although we are constantly using the muscles 
in sitting and standing, such movements only relieve fatigue. 
They fail to provide organic vigor, a necessity for good health. 

138. Organic vigor. When all the organs of the body have 
the power to do their work, there is organic vigor. This means 
that not only is the muscular system fit for vigorous action 
but also the circulatory system, the digestive system, and the 
excretory system. The mild movements performed in the 
classroom do not appreciably influence the function and devel- 
_ opment of the body as a whole. More vigorous and sustained 
activities must be carried on if the heart, lungs, muscles, and 
other organs are to be capable of meeting without injury any 
reasonable demands made upon them through exercise or work. 

Let us observe some of the important effects of exercise. 

139. Physiological effects of exercise. Exercise affects the 
entire body. Definite changes take place in the cells and 
working organs. The temperature in the muscles rises. The 
muscles increase in size. This can be proved by measuring 
the upper arm before and after exercise. The lungs are 
brought into action to get more oxygen and to eliminate the 
increased amount of carbon dioxide, which increases from 
threefold to tenfold per minute. The change of food into heat 
energy is constantly taking place, but this process takes 
place more rapidly during physical activity. 

Exercise makes necessary the repair of the tissues. The 
digestive organs are stimulated to action, promoting absorp- 
tion and improving the flow of the lymph and blood in the 
digestive tract. The balance between repair and waste is 
maintained by the food we eat; hence the necessity for well- 
balanced, nutritious foods, properly prepared and eaten. Mus- 
cular exercise sharpens the appetite and leads to the eating of 
more food. ; 
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The heart and lungs are stimulated to greater action through 
exercise. We have all experienced the sensation of breathless- 
ness after a short run. The heart beats faster, and breathing 
is greatly increased. These organs not only assist in the 
removal of waste products but are directly concerned in in- 
creasing the circulation and in carrying food to the tissues. 
The flow of lymph which surrounds almost every cell in the 
body is stimulated, removing the waste products and reliev- 
ing fatigue conditions. The pumping action of the chest wall 
causes what is known as aspiration of the chest, which draws 
the blood and lymph from the arms and legs and abdomen to 
the heart and lungs for redistribution to the body. The ven- 
tilation of the lungs during vigorous exercise is greatly in- 
creased, because all parts of the lungs are used. During quiet 
respiration we do not require the use of all parts of the lungs. 
The habit of shallow breathing may cause lack of expansion 
of the upper lobes, the first place where the lungs become 
infected by tuberculosis. 

The circulation of the blood and lymph in the muscles is 
increased by the alternate contraction and relaxation of the 
muscles. When the muscle contracts or shortens, the blood 
is squeezed out, and during the lengthening the blood and 
lymph are free to flow into the tissues. 

140. Value of rhythmic exercise. For maintaining the nu- 
trition of the tissues rhythmic exercises are desirable. When 
a muscle is held in vigorous contraction for more than eight 
or ten seconds fatigue rapidly sets in, since there is a collec- 
tion of waste products and the need of repair material. Try 
the experiment of holding the arm sideways at the height of 
the shoulder for several minutes. What happens? Now exer- 
cise the arm moderately. What happens? Can you tell why 
it is difficult to remain quiet in the classroom for several min- 
utes? What is the remedy? Can you think of several kinds 
of rhythmic exercise ? 
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141. Kinds of vigorous physical exercise. Vigorous physi- 
cal exercises may be considered under two classes: (1) those 
involving a single effort, such as a standing jump, chinning 
the bar, or lifting a weight; (2) exercises of endurance, con- 
sisting of movements, often rhythmical, repeated without the 
expenditure of great energy for each movement. The hygienic 
effect depends upon many continuous repetitions. Walking, 
running, skating, skiing, dancing, and rowing are of the en- 
durance type. 

Exercises of effort are valuable in developing strength, speed, 
skill, mental concentration, and the size of the muscles. Exer- 
cises of effort are usually followed by rest. Exercises of en- 
durance affect all the organs and tissues of the body more 
generally than do exercises of effort. The automatic move- 
ments of endurance have great value in promoting nutrition. 
Rhythmic contraction and relaxation promote the interchange 
of material between blood and muscle, the blood vessels are 
enlarged, and the oxygen-carrying power of the blood is in- 
creased. The number of red corpuscles in the blood stream 
may be increased from 15 to 20 per cent by vigorous exercise. 

A high-school boy is at the period of life when various or- 
gans are undergoing changes with the approach of maturity. 
The beat of the heart becomes stronger and less rapid. Care 
should be taken at this time not to overstrain the heart 
by long-continued endurance activities or exercises requiring 
great strain. 

142. Fatigue and exercise. Fatigue is a natural result of 
exercise, but there is danger in undertaking strenuous exer- 
cise suddenly. Exercises involving great effort and endurance 
should be undertaken only after a period of training. This 
strengthens the muscles and educates the body to throw off 
waste products of fatigue, breathing, and so on. Vigorous 
exercise should be followed by periods of relaxation. Those 
who are training for cross-country ‘races or distance runs 
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should rest for several days before the race so that they may 
fully recover from the effects of practice. It is highly impor- 
tant that every precaution be taken to avoid cardiac strain. 

Muscle soreness is caused by the irritation of the waste 
materials that have not been carried off by the blood stream. 
The elimination of waste products is assisted by massage and 
the application of warmth or heat. The universal practice of 
rubbing and massaging the muscles after exercise is excellent. 

By exercising while the body is cold or by sudden strain, 
rupture of the muscle fibers may take place. The lymph and 
blood exude into the surrounding tissues. This is accompanied 
by soreness and swelling. This condition, known as “Charley 
horse,’ usually requires several weeks to disappear. 

143. Muscular tone. The muscles are intended to be ready 
to act at.the call of the will and also to hold the various joints 
of the body in a normal position. To do this they cannot 
remain soft and flabby, but are under a slight tension called 
tone. The tone of the muscle has a great deal to do with the 
posture of the body. The tone of the muscles which bend the 
body forward may be better developed through greater use 
than the muscles which hold the body erect. This means that 
the muscles on the front of the body exert a stronger pull 
than those in the rear. This gets the body out of adjustment. 
The remedy is to increase the tone of antagonistic muscles. 
In the case of maladjustment special physical exercises are 
needed to increase the tone of particular muscles. One’s pro- 
gram of physical exercise should include physical activities 
which tend to develop muscular tone in all the muscles of 
_ the body. 

144. Practical points for the high-school student. So far as 
possible, exercise should be pleasurable. Every student needs 
to get some sort of physical exercise out of doors every day. 
Hobbies such as photography, nature study, scouting, and 
the like, which involve walking, are worth while. Games’ such 
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as baseball, tennis, football, are recommended. It should be 
remembered that simply getting the fresh air, valuable as it 
may be, is no substitute for real physical activity. Exercise 
should be taken not only for recreation but also for its physi- 
ological effect. For purposes of health strenuous sports are 
not necessary, but merely strolling about the campus or about 
town has little physiological value. Exercise should be stren- 
uous enough to bring out perspiration moderately, increase 
the heart action, and induce deep breathing. Choose those 
physical activities that will bring into play all the large mus- | 
cles and not use any one group to excess. A slight feeling 
of tiredness should follow, but should soon disappear, leaving 
one feeling better than he did before the exercise was taken. 

The only way to be sure of getting daily physical exercise 
is to plan for it in the same way that you plan to get your 
mathematics or Latin. 


For Informal Discussion in Class and at Home 


1. For what reasons is it desirable to be in tiptop condition? 
What are your problems in conditioning yourself for your work? 
Do you have abundant energy? Is it easily spent or controlled ? 


2. Try this: Hold your arm sideways shoulder high for one 
minute. Follow the experiment by raising the arms in rhythm of a 
second sixty times shoulder high sideways. Which type of activity” 
produces the greater fatigue? the greater concentration? What 
lessons can be learned from this experiment regarding the activities 
of a whole day? Do you tire easily? Do you know the cause? 


3. Try this: Keep a very accurate and complete record of your 
daily activities for a week. Note the time and conditions relative 
to play, study, work, recreation, meals, and so on. Analyze the 
week’s activities. Can you improve on your program for the next 
week so as to conserve energy and get better results? 


4, Why do the school authorities feel that it is wise to provide 
the time and space necessary for physical exercise? 
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5. Make a list of the benefits or pleasures that you derive from 
your physical activities. List, in order of preference, the type of 
activities you enjoy most. 

6. After a severe illness or a recovery from a fracture of the leg 
what is the usual condition of the muscles of the body? What does 
this teach us in regard to the use of our muscles? 

7. Why do boys and girls go into training for participation in 
games, athletics, and sports? Is this advantageous to health? 
What are the disadvantages of poor training? Are there risks? 
How may they be avoided? 


8. Almost any boy who has no physical defects and is in good 
physical condition can run a mile in eight minutes. What part of 
a mile, running at an eight-minute gait, can you cover without 
strain? Will the right kind of training help you to become organi- 
cally sound? 


9. In the interest of good health why is work desirable? Why 
are play and recreation desirable ? 


CHAPTER XII 


BE UPRIGHT 


145. A story from real life. Robert Bruce was a freshman at 
the State University. One morning he presented himself to 
Dr. Goode with this complaint : ‘‘ Doctor, something is wrong. 
I seem to be tired all the time. There are pains that run up 
and down my back. I am having trouble with my digestion. 
It is hard for me to do my work. What is the matter?” The 
physician gave Bruce a thorough physical examination and 
then, to the surprise of his patient, said, ‘‘The whole trouble, 
Mr. Bruce, seems to be that you do not know how to stand 
and sit properly.” 

“Do you mean to say, doctor, that all this discomfort is 
the result of a simple thing like posture?” 

“That is precisely what I mean,” said the doctor, “except 
that I should not call posture a simple thing.” He held up a 
watch. ‘“‘Suppose I were exceedingly powerful and could press 
' in on this watch and make a dent which gradually became 

_ deeper and deeper. What do you suppose would happen?” 

““The pressure would injure the works of the watch. It 
would not keep good time. Finally it might stop altogether.” 

“Quite right,” returned the doctor. ‘In the same way a 
human body which is twisted out of shape and is not erect 
will not allow the vital organs to function properly. Finally 
discomfort and ill health result. Let me show you how you 
look.”’ The-doctor crossed to the opposite side of the room 
and held up a chart with two figures on it (see Fig. 60). He 
pointed to the one at the right. “This is about the way 


you look.” 
177 
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“Good heavens,” groaned Bruce in surprise. ‘Do I look 
as slouchy as all that? See how my backbone is twisted. Why, 
my lungs haven’t any chance to expand. I don’t wonder that 
I have pains in my back and at the base of my head. What 


Fic. 60. A, excellent 
posture; B, very poor 
posture 


Notice the difference in ap- 
pearance. Which position 
offers the greater chance for 
the work of the lungs and 
other vital organs? 


a sorry-looking creature Iam. I will 
be upright.” He stood, drawing him- 
self up to his full height. 

“Splendid,” said Dr. Goode. “Let 
me help you a little. First stand with 
your feet parallel and a few inches 
apart. Hold your head up. Bring the 
chin in. Your chest should be up. The 
lower abdomen should be in and flat. 
Your back curves should be fairly well 
flattened out.” 

“There,” said Dr. Goode, looking at 
him in admiration. “If you will learn 
to stand as well as that, you will soon 
be well equipped to study, work, and 
get more enjoyment out of life.” 

“T will do it,” said Bruce. 

The best part of this story is that he 
did what he promised to do. The re- 
sult was a prompt improvement in his 
health and personal appearance. 

The remainder of this chapter is de- 
voted to the study of those facts about 
posture which everybody should know. 

146. Posture in the schools. During 
an intensive study of posture Miss 


Jessie H. Bancroft found by testing one hundred and fifty 
thousand school children in the city of New York that the 
children in the first two or three grades stand well. From 
the third grade on through the high school and college the 
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normal curves of the spine deepen, with the development 
of round shoulders, protruding head, hollow back, and lateral 
curvatures of the spine. The story of Bruce suggests that this 
increasing tendency to bad posture in the higher schools con- 
stitutes a real menace to the health and happiness of boys and 
girls, young men and young women. 

In order to understand clearly the difficulties that are en- 
countered in maintaining the good posture so important for 


Fic. 61. Good furniture promotes health and a fine figure 


health, a brief comparison of the bony framework of the hu- 
man being with that of the quadruped will be found helpful. 

147. Man and quadrupeds compared. Anybody who is famil- 
iar with the anatomy of animals knows that there is a strik- 
ing similarity between the structure of quadrupeds and man. 
From the point of view of posture the most striking thing is 
the fact that man tends to assume an erect position, whereas 
the animal goes on all fours. Each position has its advan- 
tages and disadvantages. Man has free hands and the greater 
brain activity which naturally results from such freedom. Man 
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has his internal organs suspended lengthwise of the body 
cavity instead of across it as in the quadruped. In a sense 
this is to the disadvantage of man. His stomach, liver, and 
intestines tend to sag down, and their weight bears down on 
the organs lying below them. Thus the upright position shifts 
the vermiform appendix from the highest point of the digestive 
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Fic. 62. Skeleton of a horse 


The horse has no problems of posture. Why not ? 


tract in quadrupeds to the lowest in man. This is a decided 
disadvantage, causing pressure and irritation, often resulting 
in an inflammation, known as appendicitis. 

In respiration man again is at a disadvantage. He must lift 
the entire weight of the chest. This can be done by muscular 
action. In the quadruped the ribs and breastbone, or ster- 
num, are suspended, requiring very little muscular effort dur- 
ing the process of breathing. Notice in Fig. 62 that the 
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_ quadruped spine is a flat arch and is known as the primitive 
arch. The internal organs are suspended without crowding 
by cords, or ligaments, from the spine. The quadruped easily 
maintains his equilibrium on account of the broad base, sup- 
ported by the fore and hind legs. The human 
being has but two bases of support. This 
complicates the problem of balance and equi- 
librium. The maintenance of the right relation- 
ship of the parts of the body to each other is 
also more difficult. 

148. Development of the curves of the spine. 
As the child grows the shape of his spine 
changes. In the newborn infant the spine is in a 
position of flexion and corresponds to the prim- 
itive arch. This curve continues until the child 
attempts to hold the head erect, when the curve 
in the neck or cervical region is formed. As the 
child attempts to stand and walk, there devel- 
ops a compensating curve in the lower back, 
called the lumbar curve. 

The results from this spinal adjustment are 
four curves (see Fig. 64), as follows: 

Cervical curve, extending from the first to 
the seventh vertebra. The curve is convex 

proper balance 
forward. of the muscles 

Thoracic curve, extending from the second keeps the body 
thoracic vertebra to the twelfth thoracic. The erect 
curve is concave forward. 

Lumbar curve, extending from the twelfth thoracic vertebra 
to the sacrum. The curve is convex forward. 

Sacral curve, extending from the top to the tip of the sa- 
crum. The curve is concave forward. 

149. The wonders of the spinal column. All students of 
human anatomy are impressed by the remarkable mechanism 


Fic. 63. The 
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of the spinal column. It consists of thirty-three small bones, 
or vertebre, so adjusted to each other as to admit of great 
flexibility. Notice how the back may bend when one is en- 
gaged in playing basket ball or tennis. Probably the most 
striking illustration of flexibility is shown in the contortionist 
of the circus, who is able almost literally to tie himself in a 
knot. Yet this spinal column which may bend almost like 
rubber is capable of bearing a heavy burden. Witness, for 
example, the hod carrier who carries the hod of mortar up a 
sharply inclined ladder to a tall building. Notice the porter, 
who sometimes carries a trunk on his shoulders. Such feats 
are possible only because of the remarkable structure of the 
spinal column. 

The spinal column consists of thirty-three vertebree. Twenty- 
four of these form the flexible column. Seven are in the cervi- 
cal region, twelve are in the region of the chest and are called 
the thoracic vertebre, five are in the lumbar region, five in the 
sacral and four in the coccygeal region (see Figs. 64 and 65). 
The sacral vertebrz unite and form one bone. The same is 
true of the coccyx. Each vertebra supports the weight of all 
parts of the body above it, and it is for this reason that the 
largest vertebrz are in the lumbar region. 

Each individual vertebra has many points of interest which 
cannot be considered here. Each is constructed to perform its 
individual work in relation to the whole, in much the same 
way that the player on an athletic team fits in his activities 
with his team mates. 

Turn to the illustration on the next page and notice how 
beautifully each of the vertebre is formed so as to articulate 
with the one just above and below. The one above in each 
case is smaller. A place is reserved between the vertebre for 
cartilaginous disks. Cartilage is an elastic tissue softer than 
bone. These cartilaginous disks are firmly attached to the 
bodies of the vertebre. The disks vary in thickness. In the 
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cervical region they are thin, in the thoracic they are larger, 
and in the lumbar they are thick and resilient. These rubber- 
like disks give the individual bones a certain freedom of motion, 


and this promotes the general flexibility 
of.the spinal column. These disks also 
act as cushions and prevent shock. 

Notice also the irregular projections or 
processes of the vertebrz which on first 
observation do not seem to serve any 
particular purpose. These offer a chance 
for the attachment of the strong lig- 
aments which hold separate vertebre 
together. They also provide for the at- 
tachment of many muscles. 

There is a hollow space in the center of 
each vertebra. This provides for the spinal 
cord, which connects with the brain. 
The individual bones offer protection 
for the cord, and the spaces in between 
the bones make possible the entrance 
and exit of the various spinal nerves. 

150. The ribs. The ribs are the chief 
part of the walls of the chest, or tho- 
racic cavity, which contains the heart 
and lungs. Suspended from the thoracic 
vertebrz are twelve pairs of ribs. These, 
with the sternum and the costal or rib 
cartilages, form the chest. (See Fig. 65.) 

The ribs are attached in the rear to 
the thoracic vertebrae. The attachment 
permits of movements which are slight in 
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Fic. 64. The spinal 
column 
One of the most ingen- 


ious parts of the human 
skeleton 


the first two ribs; but, beginning with the third, the mobil- 
ity is progressively increased so that the lowest ribs have the 
greatest mobility. The costal cartilages connect the first 
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seven ribs directly with the sternum. The eighth, ninth, and 
tenth ribs are joined to the rib above, but the last two, or 
floating ribs, are free in front. The costal cartilages, being 
elastic, are favorable to movement of the ribs. 

151. Other interesting facts about the skeleton. If you will 
consult Fig. 65 you will notice the ingenious way in which the 
spinal column is supported. Observe the queer-looking hip, or 
pelvic, bones, often called innominate (‘“‘nameless,” because 
of their lack of resemblance to anything). These two bones 
meet in front. They articulate behind with the lower part of 
the spinal column, called the sacrum. The latter separates 
these two bones and forms the keystone to the arch. In this 
way is formed a large basin of bone called the pelvis. The 
pelvis contains the bladder and other important organs. It 
also helps to support the stomach and intestines from below. 

Further study of the skeleton shows that the skull is bal- 
anced on the cervical vertebre and held in position by liga- 
ments and muscles. The bones of the lower limbs support the 
weight of all parts of the body above. The bones give the 
body shape, help protect the vital organs, and serve as levers 
for the attachment of tendons and muscles. 

152. The joints. Wherever two bones meet, there is a joint. 
The joint is held together by bands of connective tissue. 
Some joints have little or no motion. For example, the bones 
of the skull have fixed joints. They are remarkable because 
- they fit into each other by toothed edges called sutures. 

Other joints are movable. Take, for example, the joint at 

the knee caused by the joining of the femur and tibia. The 
heads of the two bones are covered by cartilage, which makes 
possible the gliding of one bone over the other. Membranes 
at the joint secrete a fluid which helps to lubricate. Joints 
like those at the keen and elbow, which move only in two direc- 
tions, backward and forward, are called hinged joints. Joints 
like those formed by the femur and hip bone are called ball- 


Shoulder joint 
Shoulder blade 
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Elbow joint 
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Many bones oe 
of wrist and hand Hip joint 


Two bones 
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Many bones — 
of ankle and foot 


Fic. 65. Skeleton and outline of the human body 
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A B Cc D 
Fic. 66. Tracings made during an examination of 700 Harvard freshmen 


Group A (7.5 per cent ; good mechanical use of the human body): (1) head straight above 
chest, hips, and feet; (2) chest up and forward; (3) abdomen in or flat; (4) back, usual 
curves not exaggerated. Group B (12.5 per cent; fairly good mechanical use of the 
human body; note changes from Group A): (1) head too far forward; (2) chest not so 
well up or forward; (3) abdomen very little change; (4) back very little change. Group C 
(55 per cent; bad mechanical use of the body; note changes from Group A): (1) head 
forward of chest; (2) chest flat; (3) abdomen relaxed and forward; (4) back curves are 
exaggerated. Group D (25 per cent; very bad mechanical use of the body; note changes 
from Group A): (1) head still farther forward; (2) chest still flatter and farther back ; 
(3) abdomen completely relaxed, ‘“‘ slouchy ’’; (4) back, all curves exaggerated to the ex- 
treme. Consult your instructor in physical education and find out whether you are an 
A, B, C, or D 


and-socket joints. They permit of great variety of motion. 
In the hand the carpal and metacarpal bones and in the foot 
the tarsal and metatarsal bones form gliding joints. 

Muscles attached directly to the bones or by cords, called 
tendons, contract and relax and so cause motion. 


BE UPRIGHT 187 


153. Essentials of good posture. There are at least two 
things necessary for good posture. Study them carefully. 
First, there must be 
a normal skeleton with- 
out defective bones or 
ligaments. It is appar- 
ent that a shortened 
leg, a malformed pel- 
vis, or a defective spine 
will throw the body out 
of adjustment. The 
ligaments round the 
joints must also be con- 
structed so as not to 
hinder the normal 
movements and mo- 
ticn of the joints. 
Secondly, there must 
be symmetrically de- 
veloped muscles capa- 
ble of holding the body 
positions. The skeleton 
cannot of itself stand 
erect. The body is bal- 
anced in the erect posi- 
tion through the action 
of the nerves and the ji é 
Play the game with your friends by asking them 


muscles. The muscles unexpectedly to stand without changing the curves 


are arranged in pairs. of the back and neck; have them walk to a long 
mirror where they can survey themselves. Have 
One set serves to bend them try the same trick on you. What does it show ? 


a joint, and the other 

set to bend it back to its former position. Thus there is 
one sect of muscles that allows the body to bend forward, 
and another set that pulls it back to: an erect position. If 


Fic. 67. The way this man would look if 
he stood the way he usually sits 


188 HEALTH ESSENTIALS 


the tone, or contractile power, of antagonistic muscles of the 
body is even, the body will be perfectly balanced. The stooped- 
shoulder position is due in part to the lack of balance between 


Fic. 68. Excellent posture 
at the age of eighty-five 


This veteran of the Civil War has 

a figure which younger men might 

envy. Wholesome living and proper 

health habits from early youth per- 

mit him to enjoy an active and 
happy life 


the breast muscles, that pull the 
shoulders forward, and the back 
muscles, that draw the shoulders 
back (see Fig. 63). Until this dif- 
ference in balance is corrected, the | 
defect will not be overcome. 

Without muscular tone good 
posture is impossible. Nobody who 
lacks the power to hold himself erect 
will be able to assume or main- 
tain good posture. The stronger 
the muscles the less will be the ef- 
fort. The excess effort not needed 
for good posture may be expended 
in play and work. 

154. Good posture promoted by 
healthful living. Anything that 
contributes to general good health 
also helps good posture. Bones, 
muscles, nerves, and general bodily 
conditions are affected by the food 
we eat, by the water we drink, by 
sleep, rest, recreation, and serious 
disease. Posture is also largely a 
matter of forming good habits of 
sitting and standing. 


Posture is a symptom as well as a cause of general bodily 
conditions. For example, bad posture may be the result of 
too little food or improper food. Muscles cannot have proper 
strength unless they are well nourished. Bones cannot main- 
tain their firmness and bear the weight of the body unless 
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they have the proper constituents. Notice the many bony 
deformities in cases of rickets. On the other hand, food may 
not be properly digested and absorbed if the vital organs are 
interfered with by improper posture. One serious condition 
associated with poor posture is sagging, or ptosis. Weight, or 
gravity, is tending all the time to bring this about. It affects 
the head, chest, lungs, heart, liver, stomach, intestines, and 
in reality all the organs and tissues. If this tendency toward 
sagging is not counteracted it will result in poor posture and 
general ill health. If the bones are in good condition and the 
muscles in proper tone through healthful living, ptosis may 
be prevented or even cured. 

Good posture is usually a sign of excellent health and the 
possession of such mental qualities as courage and self-reliance. 

Although exercises are often useful in furthering good pos- 
ture by correcting bad muscular habits, such exercises are 
worthless if the individual does not conform to the practice 
of the general rules of health. If an individual has bad health 
habits — eats improper food, fails to get sufficient sleep and 
rest, etc. — no amount of corrective physical exercise will be 
worth while. There is scarcely a case of poor nutrition which 
can be corrected by exercises alone. However, when poor 
posture is due to lack of vigor and poor nutrition, games, 
dancing, and rhythmic exercises are favorable to the stimu- 
lation of the appetite and the response of all the organs of 
the body, especially if taken out of doors. 

155. Exercises to promote good posture. All exercises should 
be taken with the emphasis upon elevation of the various parts of 
the body: holding the head up, chest up, waist up, sitting and 
standing tall. 

The overextension, if it does not distort the relation of the 
body parts, may be used to gain complete contraction of the 
muscles involved. 

The following adapted exercises are suggested : 
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A. Raising arms sideways ~_9_-- 


1. Raise arms sideways, hands at height of /7|\ 
eyes, palms up. 
2. Arms down, maintain good posture. x il 


B. Touching hands on shoulders 


1. Place finger tips on shoulders, wrists high, 7 iN 
elbows up. 
2. Arms down, maintain good posture. oe 


C. Bending arms at shoulder level 
1. Bend arms, hands at chest, elbows sideways. 
2. Arms down, maintain good posture. AOE 


The principal effect of A, B, and Cisto // 
anchor the upper angle of the shoulder blade 
to the spine, toning up and shortening the 1 {I 
supporting muscles and stretching the muscles 
in front of the chest. 


D. Touching hands at sides of shoulders 
1. Touch hands at sides of shoulders, elbows 
down. ii 
2. Hands at sides. 


The shoulder blades should be retracted and ,; uk 
pressed together, so as to develop the muscles 
between the shoulder blades. 


E. Combination of exercises sit 
1. Raise arms forward and upward, touching \ 
hands on shoulders, elbows up. TM} 
2. Press elbows sideways and outward. 
3. Press elbows downward to side of chest -¥- 
(hands remain on shoulders). 
4. Arms at side. 


F.. Extending arms sideways 


o— 
——_ 


is) 
i 
— 


1. Starting position, lying on floor, face down- . wo 
ward, hands under shoulders. Nee 

2. Extend arms sideways, raise head. So eon 

3. Return to starting position. <4 


These exercises are especially adapted for 


developing the shoulder retractors. 3 Qo 
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G. Neck exercises Ya) 
1. Head extension: extend head backward, by ? 
pressing chin in. ; 4 
2. Press chin in and raise head. zt] a 
H. Head rotation Kx 
1. Turn head to the right. it 
2. Touch chin to shoulder (do not raise shoul- ‘{]' V1 
der). leew te lL 


3. Raise head. 
4. Turn head forward. 
These exercises should be done slowly. 


——< 
——_ 


— 
> 
a 
— 


I. Abdominal exercise oa 
(Starting position, trunk bent forward, 
hands on knees.) 
1. Contract abdomen by pulling it in and up. 


2. Relax. oN 
This exercise should not be done rapidly. “| 
Combine this exercise with abdominal breath- ] 


ing, gaining an effect upon the abdominal wall, 
and a vigorous position of the chest. 


156. Points to be remembered. The facts on posture sum- 
marized in the following paragraphs are to be remembered : 


The well-balanced body requires an expenditure of a minimum 
amount of energy. It also permits the vital organs to function 
with little difficulty or strain. 

The effect of poor posture is lessened power to work and play. 
It causes crowding down upon the organs in the abdomen, thus 
interfering with circulation and proper function. 

The influence of gravity is to cause a sagging of the organs and 
tissues of the body. To overcome this tendency is the first law in 
the correction of poor posture. 

General good health tends to promote good posture. III health 
and the practice of bad health habits favor the development of 
poor posture. 

Poor posture may be due to forming bad habits of standing and 
sitting. 
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Few cases of posture can be corrected by exercise alone. 

Participation in vigorous games helps to give tone to the muscles. 

Systematic physical exercises may do much to prevent bad 
posture and to cure it. 


For Informal Discussion in Class and at Home 


1. Why is it difficult for some boys and girls to hold their bodies 
erect? To what extent does good posture depend on the proper 
development of the bones? To what extent does it depend on the 
muscles? How does the mind affect posture? 


2. Do athletes, ball players, gymnasts, and sportsmen always 
assume good posture ? 


3. Do we ever speak of the posture of quadrupeds? Why, or why 
not? How does the posture of quadrupeds differ from that of the 
human being? Which is more difficult? Why? 


4, Describe the most common defects in posture. What may 
cause the defects? Can they be corrected? If so, how? 


5. Ask one or more of your friends to observe your posture in the 
schoolroom and on the street. Ask them to report to you from 
time to time. What are your defects in posture, if any? How may 
they be corrected? Let the observation go on. Try to improve and 
get better reports. 


6. Prepare a talk of five minutes on the value of good posture. 


7. Tell the class what good posture is, and demonstrate, or ask 
somebody else in the class to demonstrate, the points involved. 


8. Consult Armin Klein and Leah Thomas, ‘t Posture Exercises,” 
Publication No. 165, United States Department of Labor; and 
Armin Klein, “Posture Clinics,” Publication No. 164, United States 
Department of Labor. What helpful suggestions do you find for 
yourself in these bulletins? 


CHAPTER XIII 


ON YOUR FEET 


157. Other stories from real life. Did you ever stop to 
think that much of our life is spent on our feet? No part of 
the body is more important for the proper enjoyment of play, 
recreation, and work. If you have ever been compelled to 
wear new and ill-fitting shoes for an entire day, you will 
appreciate this fact. Foot troubles, such as corns, bunions, 
calluses, ingrowing toenails, weak arches, and a number of 
other disabilities that cause pain, are usually the result of ill- 
fitting shoes. 

The more we know about the feet, the more we are convinced 
that the person without foot difficulties is rare and that less 
than half the people of America wear shoes that fit well. 

When Uncle Sam called millions into service in the World 
War 85 per cent of those examined were found to have 
foot troubles of one kind or another. Most of these people 
could have had better feet if they had worn better shoes. 
That does not mean more expensive shoes but better-fitting 
shoes. 

In 1925 a survey of the fit of shoes was made at the Wis- 
consin State Fair. One thousand persons of all ages and of 
different walks of life had their feet examined by means of an 
X-ray machine. The results were as follows: 


Goop Fit Farr Fir Poor Fir 
IMIS gag Ae Oe 40.00 per cent 46.00 per cent 14.00 per cent 
Women... . 14.07 percent 55.02 percent 30.91 per cent 
BOYS" cos lee « 45.00 per cent 27.05 percent 27.05 per cent 
Girls) svar: 32.09 per cent 40.59 per cent 26.49 per cent 
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To understand and prevent foot troubles we need to know 
more about the anatomy of the feet. 

158. The foot a marvelous mechanism. The foot is one of 
the most interesting parts of the body. It is composed of 
twenty-six bones. These bones are irregular and held together 


Fic. 69. Longitudinal arch of foot 


Notice the ligaments (a, b, c) that are like strings to a bow 


by over a hundred ligaments. They are controlled by many 
muscles. Study Figs. 69 and 7o and notice that there are 
two principal arches in the foot. These two arches are almost 
at right angles to each other. The longitudinal arch extends 
from the heel to the ball of the foot; 
the transverse arch reaches from the ball 
of the foot to the underside of the foot 
FratiomiGrasstece: just back of the little toe. In addition to 
tion of the foot show- these arches there are other smaller arches. 
ing transverse arch If you think of these arches as bows, the 
This extends from the bones being the wooden part and the 
ae a barbie tae muscles and ligaments the bowstrings, you 

will see that this ingenious mechanism 
provides strength for the support of great weight, elasticity 
for graceful movements, and cushions for shock. The pole 
vaulter makes use of this delicate mechanism in landing on 
his feet; the dancer, in the subtle movements of the modern 
dance; the soldier, in carrying his heavy pack. 
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159. Flatfoot. A common foot ailment is that of the fallen 
arch, or flatfoot. When excessive shock or pressure is ex- 
erted or the tone of the muscles relaxes, the weight tends to 
spread the longitudinal arch and stretch the ligaments which 
support the foot. The transverse arch may finally be affected. 
The flattened instep projects inward, causing a bulging on the 
inner line of the foot. Weight is transferred to the surface 
of the bones that are not intended for such 
use, causing pain and the crippling of the 
feet. One of the first symptoms is a pain 
under the arch and up the back of the leg. 
Investigation shows that about 18 per cent 
of high-school boys have flat feet and about 
25 per cent have partly flat feet. by 

The breaking of the arch may be due A 
to the shock of jump- AY 
ing or of landing on 
hard surfaces. People 
who are in occupations ee = 
Pens. them to be on Fic. 71. Tendons that support the arch 
their feet a good deal Orit hettock 
but allowing little ac- 
tivity are likely to have flatfoot. Among such people are 
clerks, waiters, barbers, nurses, motormen, and policemen. 
The muscles and ligaments lose their tone because the parts 
of the foot fail to contract and relax by motion. The strain 
becomes too great. ; 

A common cause of flatfoot, or fallen arch, is toeing out. 
The toes should always point straight ahead. This enables 
all five toes to be active in giving the body a forward push. 
The weight of the body is brought squarely over the longi- 
tudinal arch. 

Flatfoot may not always be irritating or painful, but it is 
usually a physical handicap. A few people are born with flat 
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feet and apparently suffer no distress from them unless they 
are called upon to do an unusual amount of work on their 
feet. People whose feet become flat get tired after a little 
walking or standing and then suffer pain. 

160. Foot trouble not confined to the feet. Unfortunately, 
pain and distress in foot troubles are not usually limited to 


Wide World Photos 
Fic. 72. Are your feet in good condition? 


These girls are having prints made of their feet in order that faults may be 
detected and corrected 


the feet. Many serious disorders have their origin in the feet. 
Among these are backache, continued fatigue, poor circulation, 
and nervousness. When your feet hurt, you hurt all over. 
Under such conditions it is obvious that it pays to take care 
of the feet. 

161. Wearing the right kind of shoes and stockings. Since 
most troubles with the feet arise from improper footwear, the 
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selection of shoes and stockings is very important. The fol- 
lowing suggestions will be helpful : 

Get a shoe large enough for the foot. The shoe should not 
be tight_and-barely able to hold the foot when at rest. It 
should be large enough to contain the foot without restriction 
when you are standing. There should be free movement of 
the toes in the shoe, not only to prevent the toes from crowd- 
ing each other and producing corns but also to keep the foot 
strong through exercise. Tight shoes cause needless suffering. 


Fic. 73. What do your footprints show? 


Five months’ improvement in a girl’s feet is shown above. The foot, to begin with, was 
turned (see prints at left), the arches had fallen, the joints were enlarged and the toes 
cramped. Class and home exercises and correct shoes brought about the improvement 


The shoe should correspond to the shape of the foot. The 
American Posture League has shown that not all feet have the 
same shape. There are inflare, straight, and outflare outlines. 
The straight foot should be fitted with a shoe that has a 
straight line on the inner margin; the foot that flares inward 
will require a shoe that turns inward at the toes; the foot 
that has an outward flare will not be comfortable except in a 
shoe of that last. We should make a study of the shape of 
our own feet and then see that the outline of the shoes which 
we wear conforms to that requirement. The shoes should fit 
snugly around the heel and instep, leaving sufficient room for 
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the toes. The sole of the foot should be as broad as the foot 
while standing. Stockings should be large enough so as not 
to constrict the toes. 

Avoid high heels. They are responsible for many a sore 
foot, aching back, and touchy temper. The high heel tends 
to constrict the toes and throws additional strain on the 
transverse arch. It is an interesting fact that the Indian, 
who wore moccasins, never had fallen arches. 

High heels cause poor posture. Wearing high heels natu- 
rally throws the body forward. If the body were not limber, 
it would fall. To pre- 
vent falling, great mus- 
cular effort is expended. 
The body is tilted back- 
ward. Notice the ugly 
Fic. 74. The difference between these two hollow at the waist. 
shoes is a difference between comfort and This throwathemmiere 
discomfort, good posture and poor posture, nal organs out of place. 
common sense and blind following of fash- 

ion, success and inefficiency The result may be a 

weak back and an un- 

endurable pain. Some people may wear high-heeled shoes 

without injury or discomfort for many years or all their lives; 

but under strain, or during middle life and after, feet and body 

often rebel against such treatment, and ailments of many 
kinds develop. 

The heel should be no more than one and a fourth inches 
high and should be as broad as the heel of the foot. Rubber 
heels are advisable, because they absorb shock from hard floors 
and pavements. 

162. Time and judgment in buying shoes. Do not depend 
on the shoe salesman in buying shoes. He is usually more in- 
terested in selling shoes than in treating the feet. Ordinarily 
he will recommend the shoes that are in style. He knows little 
about the hygiene of the feet. There is probably no kind of 
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clothing that is so dominated by tradition as shoes. Few shoes 
are designed for the health and comfort of the wearer. In buy- 
ing shoes you may purchase comfort or bunions and backache. 
Be critical and take all the time you need in being fitted. » 
Do not buy shoes simply 
because they are cheap. 
Clerks often make you be- 
lieve that shoes may be 
“broken in,” but the result 
is usually unsatisfactory. 
When you try on shoes, 
try on both shoes of a pair. 
Stand with the weight of 
the body first on one foot 
and then on the other. 
Shoes may feel comfortable 
when the weight is distrib- 
uted on two feet, but the 
shoe may feel quite differ- 
ent when you throw all the 
weight on one foot. 
163. Special exercise for 
those who tend to have 
flatfoot. The principal un- 


derlying Lore os ee Fic. 75. Write a story of one hundred 
development of the feet is anq fifty words on what these draw- 
to secure full and complete ings tell 


flexion and extension of the 
ankle joint. The foot should be rotated downward, inward, 
upward, and outward in this sequence, over-emphasizing 
the arch. The toes should be bent downward and upward, 
and separated. Flexibility of the foot is the keynote. 

The toes, as well as the ankles, should be brought into action 
while walking or running. 
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The following helpful foot exercises may be taken daily. 
Repeat these exercises from twenty to thirty times. 


Walk with the feet straight ahead, supporting the weight mainly 
on the outer side of the foot. Walk with foot gripping (Fig. 77). 

Sitting with the feet six inches apart and parallel, raise the 
inner margin of the feet. 

(Place six or eight marbles on the outside of the left foot.) Sit- 
ting with the feet turned inward, reach across with the right foot 


eS 


Fic 76. Foot circling, an excellent foot exercise 


Sit, right leg crossed over left knee; make circles inward with right foot up, in, down, 
out, up. Make strong effort on “Sin” and ‘“‘ down.” Alternate left and right; repeat 
twenty to forty times 


on the outside of the left foot and pick up one marble with the 
toes, place it at the side of the right foot, and continue until all 
the marbles have been transferred. Repeat with the left foot. 
Sitting, cross the right knee over the left knee and bend the 
right foot downward, inward, upward, and outward. This exercise 
is called foot circling (Fig. 76). Repeat with the left foot. 
Standing, the feet six inches apart and parallel, raise the heels, turn 
the heels outward, weight on outside of foot. Repeat, walking forward. 
Standing, walk forward on the heels, raising the toes upward. 
Run in place on the toes, emphasizing the mobility of the 
ankles by pointing the toes. . 
Use the toes at all times in locomotion. 
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164. Keeping the feet dry. The temperature and moisture 
within the shoe play an important part in the care of the feet. 
The ideal conditions are the same as for clothing of other parts 
of the body. The feet should be dry, neither too hot nor too 
cold. Heat produces, perspiration, which is absorbed by the 
stockings ; and since wet clothing is a rapid conductor of heat, 
the feet are easily chilled upon exposure to cold. It is for this 
reason that rubbers 
should not be worn 
indoors. The quality 
of the leather has a 
good deal to do with 
the evaporation of 
perspiration. Patent 
and enameled leather 
hold the moisture and 


temperature, because 


they are impervious to Fic. 77. Walking with foot gripping, a good 
exercise for relaxation of anterior arch 


water and do not allow 
: Walk with feet apart and parallel on floor; spread 
for eye oration. These toes; pull toes in and under as if taking hold of 


shoes are also cold in floor; repeat twenty to thirty times 
winter, because they 
radiate heat from the surface. Avoid purchasing such shoes. 

The problem in the tanning of leather for shoes is to pro- 
vide a strong, durable covering that is flexible, that will shed 
moisture, and that will at the same time be porous for the 
elimination of heat and moisture within. It will be seen that 
this is a most difficult problem. We can partly meet the sit- 
uation by changing our shoes several times a week, allowing 
them to dry out in the interval. The stockings should be 
changed daily to maintain normal foot conditions. 

165. Treatment of corns, ingrowing toenails, and blisters. 
These various foot troubles are preventable. The first thing 
for any sufferer to do is to remove the cause. Practically every 
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case can be traced back to badly fitting shoes. When proper 
shoes are worn these defects will disappear. 

A word should be said about blisters. They are dangerous 
not merely because of pain, but because of the possibility of 
infection. Broken blisters should be dressed with antiseptics. 
The site of the blister should be protected for some time after 
the pain has ceased so as to give the skin a chance to become 
normal and able to withstand the friction of the shoe. As a 
precaution against infection, the feet should be kept clean. 


For Informal Discussion in Class and at Home 


1. In an athlete what part of the body is said to wear out first? 
Is it the heart or the legs and feet? 


2. Cut out all the illustrations of shoes found in a current maga- 
zine or a catalogue from a department store. Count the number 
of illustrations. What proportion of them were hygienic shoes? 


8. Of what disadvantage is flatfoot in hiking? in athletics? in 
middle or old age? 


4, Why are there so many cases of flatfoot? Could they be 
avoided? How? 


5. What causes corns and bunions? Can they be prevented? 
removed? How? 


6. What is the danger from blisters ? How should they be treated ? 


7. Have a school or class exhibit of good and bad shoes. Let 
each member of the class grade each shoe or pair of shoes, using 
E for excellent, G for good, F for fair, and P for poor. Let the 
class discuss the rating and determine what it should be. How 
many did you get right? 

8. Moisten the soles of your feet. Stand on a dry dark surface. 


Compare your footprints with those in Fig. 73. What do your 
prints show? 


9. Prescribe a series of exercises to improve weak or flat feet. 


CHAPTER XIV 
LET US SEE 


166. A new world. When Theodore Roosevelt was a boy 
he experienced delicate health. In addition, his mentality did 
not appear as acute as that of his boyhood chums. For this 
reason it was necessary to engage a private tutor whose duty 
it was, among other things, to keep Theodore occupied in the 
fresh air. He and his tutor spent many hours in the parks and 
fields, and on one of these occasions it was discovered that 
young Roosevelt did not fully appreciate a beautiful scene 
pointed out to him. It dawned upon the observing tutor that 
Teddy’s failure to become enthusiastic over such a magnificent 
sight was perhaps due to impaired vision. Subsequent exami- 
nation of his eyes confirmed the original suspicion. His first 
remark, when glasses were adjusted to his eyes, was, “I never 
realized that I lived in so beautiful a world as I see all around 
me.” Failure to have recognized this defect early in young 
Roosevelt’s career might have robbed this country of oue of 
the greatest Americans the world has known. 

167. The importance of good vision. Sight is the most im- 
portant of the special senses, and the eye the most delicate of 
man’s organs. It is one of the main avenues of knowledge 
and a channel of communication with the outer world. The 
eyes have been called the gateway to the soul. By means of 
normal vision we are made aware of form, color, motion, 
and so on. Diseases and defects of the optical apparatus, 
resulting as they may in diminished vision, blindness, and 
numerous secondary handicaps, demand the most careful at- 
tention in the way of prophylaxis and hygiene, particularly 
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during the early period of childhood. A conservative estimate 
of the number of children afflicted with eye defects and dis- 
orders of vision places the figures between 20 and 25 per cent. 
Among adults the percentage is even greater. The fact that 
one does not wear glasses does not indicate that vision is 
normal; on the contrary, many people who should be wear- 
ing eyeglasses fail to make use of them because they may 
affect one’s looks. 

168. Causes of visual defects. The causes of defects of vision 
may be classified as congenital, hereditary, and acquired. 

By congenital causes we mean faulty development of the 
eyes, or disease or injury of the brain existing at birth. One 
may have a perfect eye, and yet be blind because of perma- 
nent injury of the optic nerve or because of a growth, or 
tumor, in or near the center of vision in the brain. 

The hereditary causes do not play as large a part in pro- 
ducing defects of vision in infants as has been formerly sup- 
posed, but the tendency to develop weaknesses of the optical 
apparatus is likely to occur in children whose parents them- 
selves suffer with distinct defects of vision. 

The most frequent and important of the acquired causes 
is known as ophthalmia neonatorum, a purulent inflamma- 
tion of the eye of the newborn, which frequently results in 
blindness unless carefully guarded against by the attending 
physician at the time of birth. Practically all cases of blind- 
ness in infancy are due to this disease. Its prevention — 
through the use of silver nitrate in the eyes of all newborn 
infants —has by law been made obligatory upon physicians 
and midwives throughout the civilized world. 

The public schools are often said to be greatly at fault in 
predisposing to and actually causing defects of vision. Insuffi- 
cient lighting, small print in textbooks, glossy paper, reflected 
light on blackboards, poor blackboards, the use of colored 
chalk, prolonged and continued use of the eyes without 
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periods of rest, and a poorly balanced school curriculum are 
among the more common causes injuring the eyesight of 
school children. Home conditions, however, are not much 
better; and since there exist in the home similar and addi- 
tional causes to predispose to defects of vision, the schools 
cannot be held entirely responsible. 

169. Mental and physical effects of defective vision. The 
child with defective vision is at first completely unconscious of 
his inability to grasp ideas and situations presented through 
the eyes. This inability to comprehend visually is a distinct 
physical handicap and, as such, has a direct effect on the men- 
tality of the child. It is one of the most frequent and important 
causes of failure to keep up with the normal progress of other 
children of corresponding age. One of the outstanding causes of 
the large number of students who either fail or leave high school 
at the end of the first term is defective vision. From a physical 
standpoint defective vision has a tendency to cause postural de- 
fects, because nearsighted children unconsciously lean forward, 
and those suffering from astigmatism often twist the neck, in 
an effort to interpret what is difficult for them to see with ease. 

170. The anatomy of the eye. The eye is a highly compli- 
cated and delicate piece of mechanism. It is both an optical 
instrument and a sensory organ. The eye may be compared 
to the camera. Both work on the same principle, as may be 
seen from the following comparison : 


EVE CAMERA 
1. Iris and pupil 1. Diaphragm 
2. Crystalline lens 2. Photographic lens 
3. Vitreous humor 3. Dark chamber 
4. Retina 4. Photographic plate or film 


The lens brings the rays of light from without to a focus 
on the retina of the eye or on the photographic plate of the 
camera. The eyeball is a spherical body about an inch in 
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diameter fitting snugly into a bony cavity in the skull called 
the orbit. This position affords protection against injury from 
without, and the eye is further protected from dirt and for- 
eign substances in the air by the eyelids and lashes. Addi- 
tional protection comes through the secretion of tears, which 
bathe the eyes constantly and keep them moistened. The po- 
sition of the eyeball in its socket is maintained by a group of 
six muscles known as rectus muscles, which are attached to the 
bones forming the orbit and to the eyeball itself above, below, 
to each side, and obliquely. The action of these muscles 
makes it possible to move the eyes at will in all directions. 

171. The external structure of the eye. Since the eye is 
well set back into the head in a bony socket, it is fairly well 
protected. Nature has also taken other means to protect it. 
The upper and lower eyelids protect the ball of the eye. 
Through reflex action these close so promptly when the eye 
is threatened by an object or by dust that they serve admi- 
rably as a protection. The lashes filter dust and foreign bodies 
from the air. The eyebrows turn the perspiration from the 
eyes and also protect them. A mucous membrane called the 
conjunctiva lines the inner surface of the lids. 

Ordinary dust is washed out of the eye by tears. Tears 
are secreted by the lachrymal gland, or tear gland, which is 
located in the upper and outer part of the eye. It is oval- 
shaped and about the size of a small almond. It secretes 
tears, to keep the eyeballs moistened and so prevent friction. 

The drainage and overflow of tears takes place in the nose 
through the tear duct, which leads from the inner corner of 
the eye directly into the nose. This drainage keeps the mucous 
membrane of the nose in a normal, healthful, moistened con- 
dition. During the act of crying the overflow of tears drains 
heavily into the nose. 

172. The internal structure of the eye. By referring to 
Fig. 78 you will notice that the eyeball is divided into cham- 


LET US SEE 204 


bers. One is in front; the other is behind, with a lens in be- 
tween. The eyeball has three coats: the sclera, the choroid, 
and the retina. 

The sclera is the outside coat of the eyeball. It is the white 
of the eye — tough, white, and opaque. It completely covers 
the eye, except at one point where the optic nerve enters the 


Cornea 
Aqueous humor > 


Fic. 78. Drawing showing the different parts of the eye 


eye from behind. In the front part of the eye the sclera 
becomes transparent and protrudes forward slightly, at which 
point it is called the cornea, the window of the eye, through 
which all rays of light must pass on their way to the brain. 
In this connection it must be remembered that we see not 
with our eyes but with our brain. The eye acts merely as 
a living camera. 

The choroid is the middle coat and is thinner than the sclera 
and more delicate in structure. This black coat prevents light 
from entering the eye at any point except through the pupil. 
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It is made up of pigment cells and blood vessels (which enter 
the eyeball from behind). It covers all the eyeball except that 
portion called the cornea, at which point it is flattened, thus 
forming the iris, or shutter. The pigment in the choroid coat 
gives color to the eye — blue, gray, brown, or black. When 
the pigment is absent, as in albinos, the blood vessels give a 
pink appearance. 

In the center of the iris is an opening called the pupil. The 
pupil always appears black because of the black choroid coat, 
which shows through the opening. Within the iris is a ring 
of plain muscular tissue called the ciliary muscle, which en- 
circles the opening of the pupil. The pupil becomes large 
when the muscular fibers dilate and small when the muscular 
fibers contract. In the act of seeing, just enough light is 
permitted to come through the pupil to stimulate the optic 
nerve. The dimmer the light the wider becomes the pupil, 
and vice versa. The choroid coat prevents the reflection of 
light in the eye. 

The crystalline lens is attached at a point where the choroid 
coat leaves the sclera to form the iris. The lens is convex. 

The lens divides the eye into two compartments or cham- 
bers: the anterior chamber, which contains the aqueous humor, 
and the posterior chamber, which contains the vitreous humor. 
The aqueous humor is a clear liquid which gives firmness and 
form to the outer part of the eye and allows rays of light to 
pass through without obstruction. The vitreous humor is also 
perfectly clear, but jellylike in consistency. 

The retina is the delicate and sensitive inner coat that lines 
the innermost chamber of the eye. It is the chief structure of 
the eye, because it is the only part which is sensitive to light. 
To produce clear vision all images must be focused directly on 
the retina. It forms a screen for the reception of images and 
has the marvelous power of transmitting these impressions 
through the nerve fibers of the optic nerve to the brain as 
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definite sensations. The sensory filaments of the optic nerve 
are embedded in the retina. 

173. Refraction and accommodation. Refraction by the eye 
is its power, when at rest, to focus parallel rays of light on 
a definite single point upon the retina; accommodation is 
the power of the mechanism of the eye to adapt itself to 
vision at various distances. The chief factors of accommo- 
dation are the elasticity of the lens and the action of the 
ciliary muscle. By the action of this muscle the lens changes 
in shape. As the convexity of the lens is increased, the re- 
fractive power of the eye is increased and it is adapted to 
vision at a point near; and the reverse for long distances. 
In the normal eye, with the eye at rest, parallel rays of light 
from without are focused on the retina without the aid of 
accommodation. 

174. How we see. When the eye looks at an object the 
rays are converged by the cornea, pass through the pupil, and 
are again bent by the crystalline lens, so that they reach the 
retina, upon which the image is projected. Here a trans- 
formation takes place, and the resulting nerve impulses, 
stimulated by the light, pass through the optic nerve and 
continue along the visual pathway until they reach a section 
of the brain known as the sight center, where the mind trans- 
forms them into sensations of light, form, or color, and the 
object is seen. The factors involved in vision, therefore, are 
refraction, accommodation, the optic nerve, and the brain 
center of sight. 

175. Various forms of acuity of vision. There are three 
types of acuity of vision: 

Emmetropia, or normal acuity of vision, wherein parallel 
rays of light from without are focused directly on a single 
point upon the retina. 

Myopia, or nearsightedness, is faulty or diminished acuity of 
vision wherein parallel rays come to a focus in front of the 
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retina. The eyeball is too long from front to back. This is 
known as nearsight, common among young people. People 
with myopia cannot see objects at a distance, although they 
may be able to see without glasses objects near at hand, The 
condition is corrected 
through the use of con- 

cave eyeglasses. 
Hyperopia, or far- 
sightedness, is a condi- 
tion wherein parallel 
rays reach the retina 
before they have come 
to a focus. The image 
is therefore blurred. | 
Structurally the eye- 
ball is too short from 
front to back. In cases 
of presbyopia the lens 
has lost its elasticity, 
Fic. 79. Diagram showing the various 80 that its shape can- 
forms of acuity of vision not be changed to fo- 


A, emmetropia, or normal acuity of vision, wherein CUS lMages upon the 


parallel rays of light are focused directly on a single retina. This condition 
point upon the retina; B, myopia, ornearsightedness, . : 
wherein parallel rays come to a focus in front of 1S frequently met with 


the retina; C, hyperopia, or farsightedness, wherein jn older people. Hyper- 
parallel rays reach the retina before they have come - : 
to a iecus opia and _ presbyopia 


are corrected through 
the use of convex lenses. Farsighted people see objects at a 
distance more easily than objects near, although they may 
not see clearly at any distance without an effort. This brings 
us to the condition referred to as eyestrain. 
176. Eyestrain! This may be defined as any defect in the 
refractive or accommodative apparatus of the eye serious 
enough to give rise to symptoms. The causes of eyestrain 
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are errors in refraction and poor balance of the muscles of 
the eye; in the latter case the two eyes move together 
evenly only with effort. Eyestrain signifies labor, or muscular 
effort, in the act of seeing and results in discomfort brought 
on by fatigue. Eyestrain is unquestionably the most wide- 
spread of all eye troubles and causes much discomfort and 
unhappiness. Many failures to achieve success in life have 
been due to uncorrected and neglected cases of eyestrain. 
Commonly it causes headaches, most frequently through the 
eyeballs and radiating through the forehead; nausea and diz- 
ziness ; loss of appetite and indigestion, with resulting exhaus- 
tion; general nervousness, indicated by habit spasm and tics 
(muscular twitches of the eyes, face, and sometimes arms and 
shoulders) ; mental retardation induced through inability to 
grasp an idea through the visual apparatus. Car sickness is 
frequently caused by eyestrain. 

Persons suffering from eyestrain usually complain of a feel- 
ing of distress and an aching sensation in the eyes after read- 
ing and after uninterrupted use of the eyes; of headaches, 
which occur frequently and grow progressively worse as the 
day passes ; also of itching and smarting eyelids. Inspection of 
the eyes may disclose crusty lids, bloodshot “whites” of the 
eyes, and recurrent attacks of sties. Oceans of “tonics” are 
consumed yearly by persons seeking relief for that run-down 
feeling, evidently caused by eyestrain. Examination of the 
eyes by an oculist will clinch the diagnosis. The cure lies in 
eyeglasses. 

177. Astigmatism. This is a condition due to imperfect 
curvature of the cornea or of the lens. For convenience of 
description the cornea may be divided into meridians. If all 
the meridians — vertical, horizontal, and diagonal — have an 
equal curvature representing the normal condition, rays of 
light passing through such a cornea are gathered into a 
common focus, and the image is clear. ‘This, however, rarely 
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Fic. 80. Astigmatism test-chart 


A, vertical, horizontal, and diagonal lines, 
as seen by the normal eye, are clear. This 
indicates that the curvature of the cornea 
is perfect in all meridians, thereby permit- 
ting combined rays of light to reach the 
retina at a single focus. B, horizontal and 
diagonal lines, as seen by an astigmatic 
eye, are blurred. This indicates that the 
curvature of the cornea is imperfect in those 
meridians, with the result that combined 
rays of light will not reach a single focus 
on the retina. (Courtesy of Hygeia) 


occurs. In 75 per cent of 
people one meridian has a 
greater refractive power over 
rays of light than the other 
meridians. The result is that 
since the rays are not re- 
fracted equally through all 
meridians, the combined rays 
of light will not reach a sin- 
gle, or common, focus; hence 
the image is blurred. This 
refractive error is known as 
astigmatism. 

178. Strabismus. Nor- 
mally eyes are held in place 
and are moved by the rectus 
muscles in coérdinated ac- 
tion. These muscles are con- 
trolled by motor impulses 
sent from the brain along the 
fibers of the third, fourth, and 
sixth cranial nerves. Faulty 
muscle balance of this group 
results in a constant unnat- 
ural effort to keep the eyes 
parallel. Paralysis or weak- 
ness in any single muscle of 
the rectus group results in a 
contraction of the opposing 
rectus muscles, with the re- 
sult that they fail to act 
in harmony. Such a condi- 
tion results in a faulty posi- 
tion of the eyeball, which is 
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turned from its proper axis, inward or outward. This is known 
as strabismus, squint, or cross-eye. Paralysis of the rectus mus- 
cles is usually caused by diseases such as anterior poliomyelitis 
(infantile paralysis), encephalitis lethargica (sleeping sickness), 
diphtheria, and meningitis. In many instances the cause of 
the strabismus is unknown. It has been known to run in 
families, where it is due to a defect of vision more serious 
in one eye than in the other, and where, as a result, there is 
little or no effort toward binocular single vision. Cures may 
be obtained through the use of glasses, especially if treat- 
ment is begun early in life. With many children treatment 
should begin as early as two years. If treatment is delayed, 
operation is the only relief. 

179. Tests for acuity of vision. It should always be borne 
in mind that perfect vision does not mean perfect eyes. Nor« 
mal vision does not necessarily indicate a normal eye. Many 
children with perfect vision may have errors of refraction of 
considerable degree, causing red eyes, headache, and other 
symptoms of eyestrain, all of which may cause a child to be 
backward in school. Such defects may not be indicated by 
vision below normal, and can only be detected by one skilled 
in refraction work. It is important, on this account, that 
individuals do not get the impression that just because their 
vision is normal their eyes are free from strain. 

At six years the average child is farsighted, a condition 
which gradually decreases until he is nine or ten, when the 
tendency to nearsightedness increases. About the period of 
adolescence (at from twelve to fifteen years of age) the con- 
dition of the eyes is likely to be changing, so that through the 
whole period from six to fifteen years of age the child’s eyes 
and vision undergo a slight though certain change. This em- 
phasizes the need of frequent tests during the school period. 

The most desirable solution, one which, it is hoped, may 
ultimately be realized, is an arrangement whereby. every 
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child shall receive periodically a thorough eye examination by 
an eye specialist, as is already done in many schools. 

180. Testing the eyes. Tests of the eye reveal the acute- 

ness of vision. There are three types of acuteness of vision : 

po a (z) normal acuteness of vision (normal 

| ou vision); (2) diminished acuteness of 


' | vision (usually nearsightedness); and 
pe 'T “| (3) normal acuteness of vision plus eye- 


strain (usually farsightedness). The test 


ee eee | to ascertain acuteness of vision is made 
ee D Tr ..| with the aid of a Snellen Eye-Test Chart 
a 1 (see Fig. 81). 


oe These charts should never be ex- 
iS LC E **| posed except during the testing of the 
ie ee | eyes, as children are apt to memorize 
° X C V F =| theorder of the letters. The tests should 
b>) - | be made in light rooms. The chart 
“ 440TH! should be hung where it has the best 
_ | side illumination and on a level with 
the eyes. The child should stand on a 
line twenty feet from the chart and 
ee directly.in front of it. 
Pig’ 8? The Snellen The numbers in front of each line of 
Eye-Test Chart letters on the chart indicate the dis- 
By following the directions tance in feet at which an eye with the 
in section 180, one of your normal acuteness of vision should read 
Ss Teri ns crn the line. The ‘20-foot line” is the 
“standard line” and should be read by 
an eye with the normal acuteness of vision at a distance of 
twenty feet. A mistake of one or two letters is allowed in the 
reading of this line. 
Acuteness of vision is recorded by a fraction (as, for ex- 
ample, 399 (q'5 normal vision), 375°5 (4 normal vision), and 28, 
whole, or normal, vision), the numerator being always 20, the 
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fixed distance from the chart, and the denominator being the 
number in front of the line of smallest letters successfully read 
at this fixed distance. 

Each eye should be tested separately, starting with the right 
eye, the other being completely covered with the back of the 
hand or with a clean slip of paper not previously used for an- 
other person, in such a way as not to press upon the eyeball. 
The one tested should start at the top of the chart and should 
read down from left to right or from right to left to avoid 
memorization. The number opposite the last line successfully 
read should be recorded as the denominator of a fraction, the 
numerator of which is uniformly 20. For instance, if the 7o-line 
is the last line read by the right eye (R), and the 1oo-line by 
the left eye (L), ae record is as follows: R #9, L 435- 

A record of $8 (whole vision) indicates normal acuteness of 
vision (Type i 

A record of less than $$ in one or both eyes, that is, 29, 2° 
($ and 2 normal Key indicates diminished acuteness of 
vision (Type 48 

A record of $$, if accompanied by symptoms of eyestrain, 
such as cross-eye, habitual headache, weariness after study, 
bloodshot eyes, crusty lids, is abnormal and is recorded as 
follows: R 2° (E.S.), L 38. This indicates normal acuteness 
of vision plus eyestrain (E.S.) (Type 3). The discovery of 
eyestrain depends upon careful observation. 

Children wearing glasses should be tested first without them 
and the result recorded. If the acuteness of vision is not appre- 
ciably improved by the lenses, the child should be referred for 
reéxamination and possible change of glasses. 

181. Common disorders of the eye other than vision defects. 
Common disorders of the eye are due to injuries from pens, 
pencils, toys, broken glass, twigs and branches of trees, chips 
of stone, cinders, and dust. Excessive light and heat may also 
be injurious. 
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There are various infections of the eye that may be trouble- 
some and painful, such as sties, granulated eyelids, conjunc- 
tivitis, and pink eye. One of the vicious eye diseases found 
in the Orient and one which is carefully guarded against at 
ports of entry for immigrants is trachoma. This is a conta- 
gious disease and may cause blindness. 

Some troublesome conditions of the eye are systemic, due to 
pathological or diseased conditions in other parts of the body, 
which show evidence of their existence in a disorder of the 
eyes. The cause, however, is not in the eyes. For example, 
Bright’s disease (of the kidneys) may show itself in puffiness of 
the eyelids and changes in the retina. Arteriosclerosis (harden- 
ing of the arteries) results in changes in the optic nerve, an 
atrophy or wasting away of the tissue. Apoplexy (rupture of 
a blood vessel of the brain) leads to hemorrhages in the retina. 
Liver diseases cause jaundiced whites of the eyes; exophthal- 
mic goiter, bulging eyeballs; and diabetes, ulcers on the cor- 
nea. It would be possible to go on for several pages to discuss 
general bodily conditions resulting in eye troubles. 

182. Consulting an eye specialist. Inasmuch as the eye is so 
frequently affected by various diseases in the other parts of 
the body, it is safest to consult an eye specialist for diagnosis 
and treatment of any and all symptoms, referable to the eye, 
that cause anxiety and discomfort. An oculist, or ophthalmol- 
ogist, is a licensed physician who specializes in the treatment 
of all eye disorders. An optometrist is an eyesight specialist 
who is licensed by the state to examine eyes and to prescribe 
glasses for defects of acuity of vision but who does not treat 
diseases of the eye or practice medicine in any form. An op- 
tician is one who grinds lenses and actually makes the glasses. 
The oculist, the optometrist, and the optician have each his 
own specialized work to perform, without interfering in any 
way with the other’s duty to help those with disorders of the 
eye or with defective vision. 
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Since disturbances of vision are not always attributable to 
disorders of the eyes, but rather to some abnormality elsewhere 
in the body, it should not be expected that lay persons, no mat- 
ter how intelligent they may be, should discover such under- 
lying conditions. They are not trained medically and therefore 
should not be required to make a diagnosis of disorders of the 
eye as related to the general system. Such medical matters 
should be left to experienced eye specialists. Certainly no one 
would trust a druggist to prescribe for a disease of the nature 
of which he was ignorant. 

The treatment of eye diseases by unlicensed lay persons has 
opened up a prolific and profitable field for all kinds of patent- 
medicine fakers, who offer sure cures to restore failing vision 
without the use of glasses. The best advice with reference to 
these fraudulent and worthless preparations is to avoid them. 
Self-medication is dangerous. Better consult an eye specialist. 
The same advice is offered to those who have been in the 
habit of patronizing the eyeglass counters in stores and to 
those who purchase their eyeglasses through mail-order houses. 

183. The hygiene of the eye. The care of the eyes should 
begin with the newborn child. Directly after the birth of the 
child silver nitrate should be used to prevent ophthalmia 
neonatorum. This step is absolutely necessary. In time it 
will wipe out the main cause of blindness in early infancy. 
Children with strabismus, or cross-eye, should have the benefit 
of treatment at the hands of an eye specialist as soon as the 
defect is recognized. Young children should have their eyes 
examined by an eye specialist before they enter school. These 
examinations should be followed up each year by the school 
doctor or nurse, or should be part of the health program of 
every school. As soon as a visual defect or eye disorder is dis- 
covered, glasses should be prescribed and parents should see 
to it that children wear them all day long. All other disorders 
of the eye should receive medical attention until the defect 
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is corrected or cured. The school child is expected to do home 
work in conjunction with his studies in class. While he is 
at home his parents should provide proper lighting facilities 
for him. Such home care will prevent eyestrain and other 
visual defects. 

The school also has its obligation to the child. Books 
should be provided with sufficiently large type and with 
paper of neutral tint. Small print and glossed paper should 
be avoided. Attention should also be paid to the length 
of the reading line, which should not be more than four 
and a half inches in length. Teachers and parents should 
instruct children to hold reading matter fourteen to eighteen 
inches from the eyes. The child should be cautioned to stop 
reading when the eyes become tired and when he becomes 
sleepy. The eyes should not be strained with long-continued 
and uninterrupted reading. It is a good plan for both chil. 
dren and adults to rest their eyes at least five to ten minutes 
every hour of the working day. We rest other tired muscles 
of the body. Why not the eyes? Reading should be avoided 
in moving vehicles. Before sitting down to read, one should 
make sure that the light is steady. There should be no shad- 
ows on the reading matter. Sit in a position to have the light 
come over one shoulder. This means that the glare of the 
light will not fall directly on the eyes. Strong sunlight 
or artificial light should not fall directly on the reading 
matter. People whose eyes are sensitive to light should wear 
tinted glasses. Smoked glasses should be used if necessary dur- 
ing the winter months to prevent snow blindness. They should 
be worn also to prevent strain on the eyes from bright and 
direct sunlight. People who use their eyes much during busi- 
ness hours, particularly indoor workers, should avoid strain- 
ing them after business hours. An eye specialist should be 
consulted by adults from time to time to make sure that their 
eyes are normal. If glasses are necessary, they should be worn ; 
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eyeglasses are as beneficial to weak eyes as crutches are to 
crippled limbs. Children should be taught not to use anything 
but an individual towel for washing the face and cleaning the 
eyes. This also applies to a handkerchief, which should never 
be borrowed to remove dust or foreign bodies from the eye. 

184. Defective vision a cause of accidents. Poor eyesight 
is not only responsible for a certain amount of backwardness 
in school, but it is distinctly related to accidents. The Eye 
Sight Conservation Council of America tells us that six out of 
every ten persons have reduced visual perception. This, of 
course, includes drivers of automobiles. Unfortunately many 
persons with poor vision do not know that they have visual 
defects. Since they have always seen objects in a blur or dis- 
torted, they think that is the way they should always be seen. 

In the interest of public safety all applicants for a driver’s 
license should have eye tests. Such a test might even be so 
simple as the reading of automobile licenses or street signs at 
the time the trial for driving ability is given. Those whose 
eyesight falls below the standard should be refused a license 
until their eyesight has been brought up to standard. If that 
proves impossible, the license should be permanently refused. 
Some of our states and cities are doing excellent work in this 
field. One company which employs a large number of bus 
drivers makes semiannual tests of the eyes of its drivers. As 
a result there are almost no accidents on its lines. 

It is very important that men in factories and shops working 
around dangerous machinery should have good vision. Blurs 
and distortion in vision are likely to prove elements of danger. 


For Informal Discussion in Class and at Home 

1. What part of the eye actually does the seeing? In what 
part of the body is the center of vision located ? 

2. What happens to your eye which makes it farsighted? 
nearsighted ? astigmatic? ; 
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3. Do you realize that headaches, pain in the eyeballs, or fatigue 
after reading may be signs of eyestrain? What is the remedy? 

4. State the difference between an oculist, an optometrist, and 
an optician. What is the function of each? 

5. How do you know whether vision is normal or faulty? 
How long since your vision has been tested with the Snellen Eye- 
Test Chart? What is your acuity of vision? 

6. Defend the statement that if glasses are necessary they 
should be worn all the time, as against using them occasionally. 

7. Obtain a Snellen Eye-Test Chart from your hygiene teacher 
and test the vision of your neighbor. Then have him return the 
favor. Communicate the result to your hygiene teacher and to 
your parents. If you suspect anything wrong, talk it over with 
your physician. 

8. Do children with strabismus outgrow this defect? Who 
should be consulted? What remedies are usually advised? 

9. Defend the statement that normal acuity of vision is essential 
to good health, to success and freedom from accidents in industry, 
to ability in driving an automobile, etc. 

10. In which room at home do you study? What are the light- 
ing facilities? Can you improve them? 


CHAPTER XV 
CAN YOU HEAR ME? 


185. Good hearing for happiness and success. The ear, 
like the eye, is another window to the soul. What a tragedy 
it is to lose one’s hearing. The child whose hearing fails is 
greatly handicapped in learning. If he is completely deaf, he 
must be specially trained to communicate in the deaf-and- 
dumb alphabet and in lip-reading. If the hearing is partly 
defective, he is likely to hear only a part of what is said and 
so misinterpret. Bad speech and poor posture sometimes re- 
sult from imperfect hearing. Not to hear would mean to shut 
out of life music, the songs of birds, and the voices of our 
friends. Not to be able to hear would shut us out of certain 
trades and professions. The ordinary teacher, engineer, tele- 
phone operator, policeman, lawyer, and lecturer must have 
good hearing. In an age of machinery and automobiles the 
inability to hear often puts one’s life in jeopardy. 

The prevalence of deafness in this country is far greater than 
any of us with normal acuity of hearing have the remotest 
conception of. As with all other physical handicaps, the grav- 
ity of the situation does not interest us until it strikes home. 
No less an authority than Warren Pond, president of the 
New York League for the Hard of Hearing, states that there 
are over five million deaf people in this country who are so- 
cially and economically embarrassed because of this serious 
physical handicap. The cure and prevention of deafness 
would contribute much to the happiness and success of the 
nation. Defects in hearing often begin in early childhood. 

Defects in the hearing apparatus practically always begin 
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in infancy and early childhood, when the early signs of deaf- 
ness are usually overlooked and when disorders intimately 
associated with the causes of defective hearing are neglected. 
The hope of many parents is that their children will outgrow 
such disabilities. This is unfortunate, because ear disorders 
are not only preventable but curable if treatment is begun at 
the onset of the trouble. Contrary to general public opinion, 
deafness does not develop in adult life, but actually begins in 
childhood — the age of acute upper respiratory diseases and 
their complications, such as abscesses of the ear. 

The first signs of deafness are often discovered when the 
child first attends school. The school authorities consider 
this defect of such great importance that classes and schools 
for the deaf have been established for their early care and 
training to prepare them for the competitive game called life. 
Before considering the question of the care of the ears and the 
prevention of deafness let us try to understand better the 
physical mechanism of hearing. 

186. Structure of the ear. The ear is an instrument through 
which sound is conveyed to the brain, where it registers and 
gives the particular impression or sensation conveyed. It is 
divided into the outer, middle, and inner portions, which in 
turn have subdivisions. ; 

_ The outer ear. The outer ear is a cartilaginous structure, 
technically known as the concha, or auricle, but commonly 
called the ear. It catches waves of sound and conducts them 
through the meatus, which is the opening leading into a pas- 
sage called the external auditory canal. This canal is about 
one inch in length, and is closed at its inner end by the drum 
membrane, or tympanum (eardrum). The external auditory 
canal is lined with skin in which there are many tiny hairs 
and innumerable small glands which secrete a wax called ceru- 


men. These protect the drum against dust, irritating particles, 
and insects. 
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The eardrum. The eardrum is an oval membrane obliquely 
attached to the sides of the auditory canal, the upper portion 
being nearer the external opening. It presents a concave surface 
to the exterior. The eardrum is an important factor in the sense 
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Fic. 82. Diagram of the ear 


The process of hearing is as follows: sound waves are caught by the outer ear and are 
carried into the external auditory canal (a) to the eardrum (}), whose vibration causes 
motion in the chain of bones (c) of thé middle ear, thus magnifying sound waves and 
transmitting them to the lymph in the cochlea (f), in which fluid rest the endings of the 
auditory nerve. Through the trunk (g) of these sensory nerves impulses are conducted 
to the hearing center in the brain. The semicircular canals (e) are concerned with main- 
taining normal equilibrium or balance of the body. The Eustachian tube (d) permits 
of air passing between the throat and the middle ear ; 


of hearing. It is a delicate structure and is the seat of abscess 
formation in the ear. If the drum is badly damaged, deafness 
usually results. For this reason the most expert care should 
be given the ear in the event of an ear infection. Mothers 
should learn never to clean the internal ear for fear of 
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injuring the drum. They should be advised also never to put 
foreign substances, such as ear drops, into the ear. unless ad- 
vised to do so by a physician. There is an old rule that the 
only thing that should be put into the ear is one’s elbow. 
When an abscess is present in the drum membrane, it should 
be opened by a physician under aseptic precautions. When 
the pus stops discharging, the incision heals, and the drum 
membrane is practically normal again. The ear should never 
be poulticed with drops and other home remedies. Such 
unscientific treatment causes the abscess to come to a head 
and to discharge, at the same time causing a large hole to be 
punched through the drum and carrying with it the bones, 
or ossicles, of the middle ear. This results in a permanent 
opening, and hearing is lost for all time. If the abscess punc- 
tures the drum but does not damage the ossicles, the hole 
has to be filled in with fibrous tissue instead of normal elastic 
membrane, and the result is an inflexible scar. Scar tissue 
does not transmit sound waves as readily as normal drum 
membrane, and hearing is therefore permanently affected. 

The middle ear. Beyond the eardrum is a small space or 
chamber known as the middle ear. It is about one sixth of an 
inch in length and nearly half an inch in its vertical diameter. 
It contains three small bones, or ossicles, which because of 
their appearance are called the hammer (or malleus), the anvil 
(or incus), and the stirrup (or stapes). The position of these 
three bones in the middle ear is in the order in which they 
have been named. They are connected one with the other, and 
their function is to magnify the sound waves and to transmit 
them from the drum membrane, through the middle chamber, 
to the lymph contained within the internal ear. The middle 
ear is closed externally by the drum membrane, and its inner 
side is connected with the pharynx (upper part of the throat 
just back of the nose) by a narrow tube called the Eustachian 
tube. 
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The inner ear. The inner ear consists of a very small and 
delicate bony structure called the cochlea, in the form of a 
spiral canal resembling a snail’s shell. This canal coils on 
itself, and is filled with lymph or fluid in which rest the endings 
of the auditory nerves. From these nerve endings impulses 
are transmitted to the hearing center in the brain. The semi- 
circular canals are concerned with maintaining normal equi- 
librium, or balance of the body. If certain parts of the internal 
ear are irritated, one is affected with dizziness or vertigo. It 
may be irritated mechanically by turning around fast, or 
from movements of a ship pitching up and down or rolling 
from side to side, resulting in seasickness. 

The Eustachian tube. The Eustachian tube runs from the 
back of the throat at a point on a level with the nose to the 
middle-ear chamber. It permits air to pass back and forth, 
equalizes the pressure on both sides of the drum membrane, 
and prevents straining the inner wall. The function of the 
Eustachian tube in this respect may be recalled from experi- 
ences many have had while riding in a tunnel under water or 
when making sudden ascents or descents in an elevator. On 
these occasions the air pressure becomes either increased or 
diminished, with the result that the drum is pushed in or out, 
and hearing is temporarily disturbed. The sensation is one 
of fullness, and the air pressure is relieved upon swallowing. 
The act of swallowing opens the Eustachian tubes in front 
and drives air along through the canal into the middle ear, 
thus increasing the air pressure within to equal the pressure 
from without. Swallowing also gives relief when the pressure 
needs to be decreased. It aids the three small bones in the 
middle chamber to carry the vibration of sound to the inner 
ear. The Eustachian tube plays a very important part also 
from the standpoint of disease. It is the connecting link 
between infections of the tonsils, adenoid tissue, nose, and 
throat, and the middle ear. 
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187. How we hear. Sound waves enter the external meatus 
and pass through to the drum membrane, where vibrations 
are carried by a chain of bones across the middle ear to the 
fluid in the inner ear. The vibrations are transmitted through 
the fluid in the cochlea and start the impulses in the filaments 
of the auditory nerve. From the auditory nerve the impulse 
is continued to the center of hearing in the brain, where the 
sensation of sound is recorded. 

188. Causes of defective hearing. The principal causes of 
defective hearing center around changes that take place in 
the middle ear. Here are located the small bones that trans- 
mit the sound waves to the cochlear fluid. These important 
structures are damaged or destroyed through infections caused 
most frequently by diseased tonsils and by adenoid growths. 
The swollen condition of these organs causes local obstruction 
and congestion of blood. The local congestion predisposes to 
inflammation, which causes a fertile field for the development 
of bacteria. Once an infection begins in the nose and throat 
under such conditions, the inflammation frequently extends 
through the Eustachian tube to the ear, where ear abscesses 
and mastoid diseases are apt to develop. Scarlet fever, measles, 
colds in the head, grippe, and sinusitis also predispose to ear 
infections and subsequent deafness. The most frequent com- 
plication of these diseases is ear abscess. If diseased tonsils and 
adenoid growths are removed early, the tendency to ear dis- 
orders is minimized. Early immunization against preventable 
diseases, such as scarlet fever, measles, and diphtheria, is 
equally effective. 

Foreign bodies in the ear are also sources of trouble and are 
apt to set up inflammation and subsequent infection. Force- 
ful blowing of the nose is another very important factor 
predisposing to ear infections, particularly during the course 
of an inflammatory condition of the nose and throat. Diving 
and swimming also pay their toll in ear abscesses. A severe 
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blow on the ear or head may rupture the eardrum and per- 
manently damage the ossicles. 

The more common disorders of the ear, from without inward, 
are frostbite of the ear, erysipelas, furuncles (boils) of the 
external auditory canal, impacted wax (cerumen), foreign 
bodies, otitis media, mastoiditis, and deafness. There are 
degrees of deafness from partial impairment of hearing to 
total deafness. People may be born deaf, and when this 
occurs it is associated with mutism. 

189. Earache. This is a common symptom occurring during 
the course of acute infections of the nose and throat, and in- 
dicating trouble in the middle ear, abscess of the eardrum. 
It is an indication that there exists congestion of blood in the 
Eustachian tube and pressure on the drum from accumulation 
of blood and pus. Earache demands the immediate attention 
of a physician, particularly one skilled in the care of the ear. 

190. Prevention of deafness. The prevention of deafness 
lies largely in the prevention of contagious diseases, and in the 
early removal of diseased or enlarged tonsils and of adenoid 
growths and any other factors conducive to nasal obstruc- 
tion. Special care during the convalescent periods of the 
acute infectious and contagious diseases is absolutely essential. 
During the course of these illnesses special attention should 
be paid to the proper clearing of secretion from the nasal 
passages. Violent blowing of the nose in an effort to clear it 
is one of the most important causes that contribute to ear 
diseases and subsequent defects in hearing. It causes infec- 
tious mucous material to be blown into the Eustachian tube. 
Since it is natural for children to clear their noses when thick- 
ened secretion obstructs the nasal passages, they should be 
instructed to hold the handkerchief about half an inch from 
the nose and to try to expel the secretion very gently. If 
relief cannot be obtained in this way, an effort should be 
made to draw the mucus backward through the nostrils into 
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the nasopharynx or throat and expel from the mouth. People 
with a tendency to ear abscesses should not get their heads 
wet while swimming. Diving should be avoided. Ear canals 
should never be cleaned with hard or sharp objects, such as 
hairpins, toothpicks, and pencils. 

191. Consult a physician. A discharging ear is a sign that 
an infection exists, and it should be looked upon as a potential 
case of deafness. It should never be treated without the aid 
of a competent physician. Neglected ear abscesses invariably 
develop into mastoid disease and loss of hearing. If there is 
any suspicion that imperfect hearing exists, an aurist (a phy- 
sician who specializes in the treatment of diseases of the ear) 
should be consulted. There are many people with imperfect 
hearing who are not aware of the defect. If friends suspect 
it, they should not hesitate to mention it. Imperfect hearing 
if neglected leads to deafness. No credence should be given 
the erroneous belief that deaf children and others will out- 
grow their defects. It is advisable that such people should 
be examined regularly by a competent physician. 

People hard of hearing and deaf people should follow the 
advice of their physician and should avoid quacks who promise 
cures with unscientific methods. Deaf people may receive 
additional aid through perfecting themselves in lip-reading, 
using hearing devices, and by joining leagues for the hard of 
hearing. 

192. Testing the hearing. One who is hard of hearing is 
likely to lean forward with his good ear to the speaker. 
Frequently he asks people to repeat their statements. Some- 
times he fails to answer questions correctly or to follow 
conversation intelligently. Under these conditions it is not 
strange that he often lacks interest in his surroundings. Since 
one may not know that his hearing is defective, it is a good 
plan to have one’s hearing tested. There are two tests com- 
monly employed: the whispered voice test and the watch 
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test. Let different members of the class take turns in testing 
each other’s hearing. 

In using the voice test stand about twenty feet back of your 
classmate. Whisper several things to him and ask him to 
put them down on paper; or ask him to do several things, 


Fic. 83. The audiometer 


This new, scientific method of testing the hearing makes it possible to test accurately 
the hearing of large numbers of children at one time. (By courtesy of the American 
Medical Association) 


such as ““Hold up your right hand.” If care is taken so that 
no pupil sees what the other does, it will be possible for one 
person to test several pupils at once. 

If you use the watch test, hold an ordinary watch three 
feet from your classmate on a level with his ear. Vary the dis- 
tance from time to time so as to find out the greatest distance 
at which the pupil can hear distinctly. 

193. The audiometer, a new invention for testing the hearing. 
The audiometer now offers a scientific method of testing the 
hearing of a number of children at the same time. A phono- 
graph is installed in the classroom. Arrangements are made 
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so that each child in the room has a telephone receiver for 
each ear. The ears are tested separately. When the phono- 
graph is started, the first thing the children hear is: “You 
are going to have your hearing tested. Write the numbers 
which you hear in column 1.’”’ Then the children hear groups 
of numbers. The records have been prepared so that each 
group of numbers is presented with three degrees of intensity. 
The children are provided with sheets for recording their im- 
pressions. The examination of these papers at the end of the 
test gives very reliable information as to the children’s ability 
to hear. 


For Informal Discussion in Class and at Home 
1. How do we hear? Where is the center of hearing located ? 


2. What is the association between acute contagious diseases and 
hearing? Study carefully the relationship between adenoid growth, 
nasal obstruction, and defective hearing. 


3. Demonstrate the proper and safe way to use a handkerchief 
in clearing the nostrils. Why should this method be used ? 


4. Is your hearing in each ear acute? How do you know? Have 
someone test you. 


5. Are you subject to acute “colds” in the head? Do they hang 
on? Have you consulted a physician, preferably a nose-and-throat 
specialist recommended by your physician, to determine the cause ? 
Give reasons why such a course will prove beneficial in later years. 


6. If one is subject to earaches after swimming, what precautions 
should be taken? 


CHAPTER XVI 


HAVING A REAL VACATION 


194. Vacations sometimes detrimental to health. Miss 
Patricia Jones has been looking forward to her week’s vaca- 
tion. What a relief it will be to get rid of the routine life of 
the school, and the home study of Latin, mathematics, science, 
and other subjects which has continued until late at night. 
She celebrates the beginning of the vacation by going to the 
theater and retiring very late. She is up late almost every 
night attending parties and dances. During the day she 
shops and entertains her friends. She is so worn out when 
she returns to school that she is in worse condition than she 
was at the beginning of her vacation. She is very tired, her 
digestion is upset, and school work does not appeal to her. 
She has misused her vacation. 

The high-school boy or girl who has used judgment and 
moderation on the vacation returns to school in splendid physi- 
cal condition and with a keen interest in school work. Such a 
student has had a vacation in the true sense of the word, for 
the word “vacation” is derived from vacatio meaning “‘leisure.”’ 
It indicates a space of time in which there is an intermission 
of a stated employment; in other words, a holiday. It sug- 
gests the act of recreating or the state of being re-created. One 
who takes a vacation should be recreated physically and men- 
tally so as to resume work with zest. 

A vacation should be a kind of health insurance. Not only 
should it give us pleasure, but it should insure us against 
sickness, boredom, nervous breakdown, and failure. A real 


vacation lays the foundation for happiness and success. 
231 
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195. Choosing a healthful place for a vacation. For the 
recreation of oneself physically and mentally, as complete a 
change from the routine of daily activities as is practical is 
desirable. For one who lives inland the seashore is to be pre- 
ferred, especially during a long vacation. For one who lives 


Fic. 84. Swimming, one of the most delightful forms of recreation 
in summer 


This photograph was taken at a summer camp. Notice the precautions taken for 
safety. There are life preservers in case of accident, and the instructor is giving helpful 
suggestions for diving 


at the seashore a trip to the mountains is to be recommended. 
Other needs may be satisfied in travel, ocean voyages, camp 
life, fishing trips, and hunting. 

It is always desirable to consider the healthfulness of any 
locality before selecting it as a vacation resort. It should 
have a good reputation as to freedom from mosquitoes and 
from malaria, typhoid, and other diseases. Unfortunately 
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many of our vacation resorts are patronized only during the 
summer months and too frequently are questionable from the 
point of view of health. If you are in doubt, write to your 
state board of health for a list of approved, healthful localities. 

196. Medical aid and hospital facilities. Going on a vaca- 
tion to a strange place is always plunging somewhat into the 
unknown. This is as it should be, for the spice of adventure 
helps to make the vacation fascinating. But this adventure 
should not extend to health matters any more than is neces- 
sary. Although one should always expect good health, yet 
there is the possibility of illness, often sudden and serious 
illness. No one should ever seek a vacation in a place where 
medical aid cannot be summoned within a distance of five 
miles. This is of prime importance to every vacationist. 

197. Physical examination before vacation. Before going 
on a long vacation it is always desirable to know that one is 
in a good physical condition. The dentist should always be 
consulted for the purpose of clearing up small dental defects 
which may be troublesome. Do not permit a toothache to 
mar a pleasant vacation. 

If you wear glasses, take an extra pair with you and ask 
your oculist for a copy of your prescription. You may need 
it in the event that the original or the extra pair breaks. 

If the trip is a long one, visit your physician to secure 
immunization also against diseases for which you need pro- 
tection, such as smallpox, typhoid fever, diphtheria, and 
scarlet fever. This applies particularly to tourists to foreign 
countries. People have recognized the importance of this 
preventive treatment and are seeking this protection before 
taking ocean voyages to foreign lands. It is also well to con- 
sult a physician as to diet, recreation, physical activities, and 
correction of remediable defects. 

198. First-aid kit. If one is to have an active kind of vaca- 
tion largely out of doors, it is always a good precaution to 
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put a first-aid kit in your traveling bag. Such an outfit may 
be secured at almost any drug store. It should include gauze, 
roller bandage, sterile absorbent cotton, adhesive plaster, and 
a local antiseptic, such as iodine or mercurochrome. The great- 
est care should be taken to keep this material absolutely clean. 

199. Clothing for the vacation. One should be prepared for 
sudden seasonal changes and for emergencies. The vacation- 
ist usually finds it wise to carry an umbrella, rubbers, sweater, 
an overcoat, and sometimes an extra pair of shoes. 

200. Choosing a boarding place. Many a person who has 
set out on his vacation in high spirits has returned disappointed 
because he did not choose a healthful boarding house. Inquire 
as to whether the windows are carefully screened. Are there 
bathing facilities? Are there sanitary toilet accommodations ? 
Is the drinking-water satisfactory? Does the milk come from 
a sanitary dairy? Isthe milk pasteurized? Are there any cases 
of contagious disease on the premises? Do the house and 
surroundings seem clean? Do the meals offer a balanced diet, 
including a generous amount of fruit and fresh vegetables? Is 
the place conducive to rest? These are some of the many ques- 
tions that everybody should ask. 

201. Live out of doors. To have a profitable vacation, one 
should spend much time out of doors in the enjoyment of the 
sunshine and fresh air. Boating, fishing, croquet, horseback 
riding, tennis, photography, bird study, and all kinds of recrea- 
tional pursuits out of doors help to give one a health reserve 
for study and work. 

The value of sunshine as a health agent has been recognized 
for centuries. We did not know the reason for its value until 
the discovery in 1893 by Dr. Finsen, who showed a scien- 
tific basis for heliotherapy. He reported the active principle 
of actinic, or ultra-violet, rays from direct sunlight. The 
absorption of these rays through the skin and into the blood 
is responsible in large measure for the general improvement in 
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health that occurs during the summer or vacation months. 
Many people bask in the hot sunshine to get a coat of tan; 
and all the time the skin is absorbing the ultra-violet rays and 
benefiting the health, not through the improved appearance 
caused by a coat of tan but because of the systemic effects of 
the rays. A good healthy outward personal appearance is an 


Ewing Galloway 


Fic. 85. Skiing, one of the most exhilarating of winter sports 


expression of inward health. Ultra-violet rays have a bracing 
effect on the blood, tissues, and cells of the body and, through 
their specific action, increase the calcium and phosphorus 
content in the blood. This knowledge has led physicians 
throughout the world to utilize these rays in the treatment of at 
least two diseases characterized by deficient calcium and phos- 
phorus metabolism; namely, bone tuberculosis and rickets. 
In 1903 Rollier, a noted Swiss physician, opened his first 
clinic in Switzerland for the treatment of bone tuberculo- 
sis, making use of direct sunlight with its ultra-violet rays. 
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Throughout the year he gives sun baths in the open air, with 
gradually increasing doses of sunlight on the nude body. This 
method of treatment should be safeguarded by progressive ex- 
posure of the body, accompanied by rest, and should always 
be given under the direction of a physician. In some localities, 
particularly during the winter months, from October through 
March, ultra-violet rays are diminished in the sunlight, and 
as a result physicians have to resort to artificial sunlight in the 
form of carbon-arc or quartz mercury-vapor lights. The latter 
is known as the alpine lamp. 

202. Rest and play necessary for a vacation. Vacation time 
should be playtime, the time to forget one’s work and one’s 
cares. There should be a complete change of activity, inter- 
est, and environment so as to restore a tired muscular and 
nervous system. A vacation should relieve strain on the en- 
tire body. There should be not merely a rest for the mind 
but rest for the eyes, ears, blood, skin, and bowels. A good 
vacation should relieve the strain on all organs, cells, and 
tissues and should bring into action muscles, organs, and inter- 
ests not ordinarily used in the general round of activities. 
Vigorous muscular activity should always be followed by rest. 
During the vacation one should endeavor to get more sleep 
rather than less. Avoid excess fatigue. It lowers the bodily 
resistance and predisposes to illness and disease. 

203. Continuing practice of health habits. Too often the 
vacation leads to backsliding in health habits when it should be 
a time to get a firmer grip on habits partly formed. This is 
the time to start to form habits which might be difficult under 
the stress of regular living. Among these suggestions that may 
be especially valuable for those on a vacation are the following: 


Spend much time in the open air daily. 
Rest. A good time is after the midday meal. 
Avoid extreme fatigue. 

Drink water only of proved safety. 
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Avoid raw milk and uncooked sea food. 


Avoid unclean hotels, public drinking cups, public towels, combs, 
and hairbrushes. 


Masticate your food thoroughly. 
Eat a variety of food. 

Go to bed early. 

See that your bowels move daily. 
Play every day. 


204. A health vacation means success. Using ordinary pre- 
cautions to protect and to build up one’s health has two dis- 
tinct advantages. First, it helps one to enjoy his vacation. 
The person who increases speed, pressure, and fatigue during 
the vacation soon finds less satisfaction in the vacation. To 
the person who is building up mind and body the dawn of 
every day is greeted with enthusiasm. Secondly, the one who 
is recreated mentally and physically returns to work with a 
relish and with power to carry on his tasks successfully. 


For Informal Discussion in Class and at Home 


1. What should a vacation do for us? 


2. Charles Brown and family are thinking of spending a vacation 
on a lake in the country. The family is composed of Mr. and Mrs. 
Brown; John, aged twelve; Mary, aged eight; and Alice, aged 
two. Make a list of the questions that should be asked about the 
healthfulness of the place before they finally decide to go. If they 
decide to go, what health preparations might they make in the way 
of clothing, and provision for safety and emergencies? 

3. John Stafford and two other high-school students have been 
chosen to represent their school in a debate with another school at 
a distant point. What advice should you give them so that they 
may keep well on the trip? 


CHAPTEReXViZ 


HEALTH AND ATTRACTIVENESS 


205. Health and beauty. It is a natural desire on the part 
of everybody to wish to be attractive to others. It gives a 
sense of power and some of the satisfaction of feeling that 
one is really worth while. People have various ways of being 
attractive to others. It may be because of keenness of intel- 
lect, a sense of humor, ability to tell a good story, the art of 
doing unselfish deeds, skill in musical performance, taste in 
dress, or any of the rare gifts of social entertainment. You 
may think of many other things which characterize some of 
the attractive personalities you happen to know. Among all 
these characteristics there is one that stands out prominently 
— good health. A person may inherit a well-formed body 
and attractive facial characteristics, but ill health and dissi- 
pation will cause his natural beauty to fade. A person who 
was not so fortunate at birth will, through right living and 
by acquiring good health, tend to grow more attractive. Good 
health naturally beautifies. Everything involving good health 
makes for attractiveness; but the hygiene of the skin, hands, 
and hair is peculiarly important, because these parts of the 
body play such a distinctive part in one’s personal appearance. 

206. The drug-store route to a beautiful complexion and 
beautiful hair. Those who do not have a healthy complexion 
and beautiful hair often resort to the drug store for powders, 
cold creams, dyes, and other cosmetics. They strive in this 
way to “make themselves up” so as to have a healthful 
appearance. This seldom, if ever, deceives anyone. Often 


the observer wonders what they would look like if they ap- 
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peared natural. The questionable kind of beauty offered by 
the drug store and beauty parlor is not even skin deep: it 
may be easily washed off. Not only do the vast majority of 
cosmetics contribute nothing permanent to health and beauty, 
but they sometimes contain poisons that are injurious to the 
skin, hair, and eyes. The safer way to health, beauty, and 
attractiveness is to take the health road, for it is always to be 
remembered that the manufacturers of patent medicines and 
the beauty-parlor experts know little about the principles of 
sound medicine and hygiene. A recent investigation by a 
special committee of the American Medical Association dis-— 
closes that on the average every specialist in skin diseases 
has each week two or three cases of people who have been 
poisoned by hair dyes, face creams, powders, rouges, hair 
tonics, and other cosmetics. Attempting to buy beauty from 
a jar sometimes leads to unsightly scars and permanent dis- 
figurement. Before considering this subject further we need 
to know more about the structure and function of the skin 
and hair. - 

‘207. The skin. The skin is a tight-fitting garment that 
covers the entire body. There are two layers: the epidermis, 
or cuticle, and the dermis, or true skin. The epidermis is the 
outer skin. The top layers of the epidermis are dead. The 
parts of the body that are subject to friction, like the bottom 
of the foot, have the thickest layers of epidermis. A corn is 
simply a thickened part of the epidermis. In a blister it is 
this part of the skin that is raised. 

The deepest layer of the epidermis lies close to the dermis, 
from which it gets its nutrition. It is called the Malpighian 
layer. It has growing cells which, as they develop, push out 
toward the surface and die. In this layer is the pigment or 
dye which gives the skin its color. 

The dermis is the active part of the skin. It has connective 
tissue, nerves, blood vessels, and some’ fat. Here are found 
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the sweat glands, with their tiny ducts leading to the surface 
of the skin. The chief function of the skin is that of cooling 
the body. Under ordinary conditions about two quarts of per- 
spiration are excreted daily. This takes place so gradually, how- 

y ever, that it is largely 
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i icas 208. The hair. From 
i the dermis also extend 
; Shark the hairs. Each hair 

=) BES DEY has a bulb, or root, 


idermis from which there de- 
| velops a shaft which 
passes through the der- 
mis. It gets its nutri- 
tion from blood vessels 
in the dermis near the 
root. The shaft has 
three layers of cells 
that are dead. In the 
center is a substance 
known as pith. Notice 
that the hairs are not 
hollow and do not need 
to be seared by singe- 
ing, as barbers would 
Fic. 86. Diagrammatical drawing of skin ay meus nae 
andtha lieve. Hairs are really 
a modified form of the 
epidermis. They start to grow below and are pushed upward 
as growth goes on at the bottom. It has been estimated by 
experts that the average scalp contains 120,000 hairs. 
Around each hair are one or two sebaceous, or oil, glands 
opening up at the skin where the hair comes out. This oil, or 
sebum, is necessary to keep the skin flexible and the hair soft. ° 
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209. The nails. Like the hair the nails constitute another 

variety of epithelial cells. They grow from a bed of dermis 

beneath their roots at the lower end of the nail. The root is 

well embedded in a fold of the dermis. The cells in both the 

_ root and the bed of the nail are constantly developing. In 

this way the nail grows both in thickness and in length. In 

case of accident to the nail, it will restore itself if the cells 
at the root are not damaged. 

210. General health and the skin. It is sometimes tacitly 
assumed that the skin is quite independent of the rest of the 
body. But students of hygiene know that whatever affects 
the general health of the body affects the appearance of the 
skin. The skin shares in the nutrition and circulation of the 
body as a whole. The person who is in poor health rarely has 
a good, clear complexion. The appearance of the skin is one 
of the common ways of judging the condition of a person’s 
health. Even a slight illness may result in paleness or a pasty 
or sallow color of the skin. Often the person who spends so 
much time in fussing with the skin to make it look clean and 
healthful would do better to pay attention to other matters 
remote from the skin but directly related to it. Good food, 
sleep, exercise in the open air, exposure to sunshine, proper 
elimination, rest, recreation, and other essentials are often 
far better than the local treatment of the skin. 

The amount of color in the skin is not always an accurate 
gauge of the healthfulness of the individual. There are dif- 
ferent types of skin, varying with individuals and races. The 
skin varies from opaqueness to general transparency. Some 
people have thicker skins than others, so that the color does 
not show through. Blondes usually have a thinner skin than 
brunettes. Because of the thickness of the epidermis a certain 
amount of pallor does not necessarily indicate a poor circulation. 

211. Acne: pimples and blackheads on the face. The most 

tragic thing about pimples (acne) on the face is that they break 
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out at an age when everybody is anxious to appear at his 
best. They are a distinct handicap in social and business con- 
tacts. No wonder that high-school students consider pimples 
and blackheads so seriously. 

Every pimple arises from a sebaceous gland. The first 
stage of this disturbance is an excessive secretion on the part 
of these glands. The skin becomes oily. Then the overactive 
glands become clogged because of a retention of the skin oil. 
The secretion becomes hardened and coated on the surface 
with dust, thus forming a blackhead. As the skin is always 
covered with microbes, and the broken-down cells of the skin 
lose their power of resistance, the pimple becomes a source of 
infection. For this reason it is not safe to use the towel of a 
person who has acne. However, the person with acne is more 
likely to infect himself than others. Those who have pimples 
are apt to have the habit of fingering their eruptions and then 
touching the healthier regions of the skin. In this way the 
eruptions are spread from one place to another. Those who 
have facial eruptions should avoid fingering them. 

The real beginning of acne is the overaction of the sebaceous 
glands. What causes it? One reason is youth. At the age of 
adolescence the equilibrium of the various glands of the body 
is disturbed and these are likely to be overactive. One of the 
optimistic thoughts about pimples is that they seldom persist 
after the age of thirty. Eating habits probably have some- 
thing to do with pimples. Young people are prone to eat too 
much candy and pastry and neglect a balanced ration. It is 
well known that an excess of sugar in the blood lowers the 
resistance of the blood to infection. While food alone probably 
does not cause pimples, the diet may aggravate the condition. 

People who lead an indoor life are more likely to have 
pimples than those who spend much time in the open air. 
Probably one reason is the beneficial local and systemic effect 
of sunlight. It is noticeable that a mild sunburn often has a 
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favorable effect on facial eruptions. Many physicians today 
are finding that pimples in many cases may be successfully 
treated with ultra-violet-ray lamps and with the X ray. 

The daily washing of the face with soap and water is a 
matter of great importance to the person who has pimples 
on his face. While it is true that some thin skins are irritated 
by the frequent use of soap and water, these cases are very 
rare. Every night the face should be washed thoroughly with 
plenty of soap and warm water. Then the soap should be 
rinsed off. A final cold rinse is desirable. The real purpose 
of soap is to cleanse the skin. 

In those cases where acne does not yield readily to the hygi- 
enic treatment referred to, a specialist on the skin (derma- 
tologist) should be consulted. 

212. General suggestions on the care of the skin. The first 
essential in securing or maintaining a good complexion is to 
keep in good general health. The second essential is cleanli- 
ness. For this purpose nothing is so good as water. It has 
been said that certain stage celebrities noted for their beauty 
never used water on their faces. Cold cream alone was used. 
This is doubted. If it is true, these people always had dirty 
faces. Sometimes when the face is soiled, cold cream may be 
used preliminary to cleansing with water or as a substitute 
when the skin is irritated or dry. Some of the creams adver- 
tised for their miraculous powers contain lead, from which 
poisoning may arise. When creams are used they should be 
of well-known composition. No magic should be expected. 

Facial powder may be talcum powder alone, rice powder 
alone, or either of them may be mixed with other substances. 
These substances may or may not be harmful. If cosmetics 
do not contain harmful chemicals they apparently do little or 
no damage if thoroughly removed at night. So far as the pores 
of the skin are concerned, talcum powder may be regarded as 
white dirt. 
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213. The care of the hands. Clean hands are one of the 
marks of refinement. Grimy hands and unkempt finger nails 
are the stamp of carelessness and a serious handicap in society 
and business. A number of years ago there was a vacancy ina 
department of a college. There were many applicants. Among 
them was a man who had degrees from several universities 
and excellent recommendations as to his character. As a 
scholar and a man he stood above all the other applicants, 
but he did not get the position. In his interview with the 
president he wore a collar that had a suspicion of chocolate 
color, and his hands looked grimy. The finger nails were long, 
had jagged edges, and showed black underneath. This man 
might have been successful later on, but his unkempt hands 
were certainly a handicap to success. They would also be a 
handicap in business. 

Not only in an esthetic sense but also from the point of 
view of health the care of the hands is important. They come 
in contact with so many things in the course of the day and 
are so liable to collect disease-producing bacteria that the 
habit of keeping the hands clean is one of the essentials of 
healthy living. 

Religious rituals going back through the centuries empha- 
size clean hands. Among the ancient Hindus specific direc- 
tions were given for washing the hands. The right hand was 
to be washed ten times and the left seven times. Even if the 
Hindus had known about germs they could not have given 
better advice. In the Old Testament clean hands become 
symbolic of spiritual and moral excellence. ‘‘ Who shall ascend 
into the hill of the Lord? or who shall stand in His holy 
place? He that hath clean hands, and a pure heart.” 

The hands are really very tough and may stand a good deal 
of scrubbing. A scrubbing brush, warm water, and soap are 
essential. All toilet articles should be individual. The brush 
should not be too stiff or too soft and should be sunned 
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frequently in the open air. The hands will not chap if the 
soap is well rinsed off and the skin is entirely dry. The 
hands should always be washed after going to the toilet and 
before eating. 

The nails require careful attention, since they have rather 
a delicate connection with the skin. The skin has a tendency 
to adhere to the nail, to become stretched and finally torn. 
Hangnails may occur unless the skin is kept pushed back 
from the nail. This may be done easily when the skin is soft 
after a bath. Cold cream may be applied at night to keep 
the skin soft if it tends to become too dry. If the cuticle has 
grown too much, a blunt orange stick may be used to push it 
back. When hangnails form they should not be pulled away, 
since this often injures the skin and invites infection. It is 
better to cut away the cuticle. Acids advertised for the re- 
moval of the cuticle should not be used. They dry the skin 
and lead to hangnails. 

It is better to file nails than to cut them. The natural out- 
line is preferable to a long, pointed one, since the point may 
be broken. There should be a narrow margin of white beyond 
the red bed of the nail. It is a disgusting habit to allow dirt 
to collect under the nails. Dirt should be removed daily with 
a dull orange stick or the blunt end of a file. According to 
the best standards of etiquette one’s toilet should be taken 
care of in one’s room. The practice of cleaning one’s nails 
on the street or on a car or in public places is not approved 
by refined people. 

214. The care of the hair. An abundance of healthy glossy 
hair is in part a matter of heredity and in part a matter of 
care. Baldness and premature grayness seem to run in certain 
families. The endocrine glands are now known to influence 
the amount and quality of the hair. 

The falling out of the hair and subsequent baldness is one 
of the serious problems connected with the hair. Some of the 
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hair is falling out all the time and being renewed. It is only 
when there is not sufficient renewal that there may be cause 
for alarm. Baldness is common in men and rare in women. 
This may be due to heredity in men, although we have no 
positive proof that it is not always acquired. Baldness may 
or may not be accompanied by dandruff. When present the 
latter is considered the cause. Dandruff is composed of scurf, 
with an excess of sebum, the oil secreted by the sebaceous 
glands. This forms in dry scales that may be rubbed or brushed 
from the scalp, or it may be greasy and adhere closely. When 
it appears, everything should be done to minimize it by keep- 
ing the scalp as clean as possible. Dandruff may be due to 
deficient circulation. The tight-fitting and badly ventilated 
hats worn by men probably have something to do with the 
baldness found among them. There is no evidence that brain 
activity has anything to do with baldness. 

There is a common superstition that the cutting or shaving 
of the hair promotes its growth. While this may slightly 
change the character of the hair, there is no evidence that 
baldness may be prevented or cured in this way. 

Superfluous hairs on the face of women are sometimes the 
cause of much distress. The best method for their removal is 
to use the electric needle. This is plunged to the root of each 
hair separately. This treatment should be in the hands of an 
expert dermatologist. Beauty parlors should be avoided, espe- 
cially for this form of treatment. 

The color of the hair, especially the change to grayness, is 
another cause of distress to many. In spite of the many 
advertisements on restoring the hair to its natural color, no 
such remedy exists. Only by dyes may the color of the hair 
be restored or its color changed. But, as the hair grows, the 
dye must be applied anew. This makes the dyeing a frequent 
task. There are vegetable dyes that are not injurious, but 
most of the patent remedies contain lead or other injurious 
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substances. General poisoning sometimes results from hair- 
dyeing. The irritation from the scalp may spread to the face. 
It has been well said that the only thing to do with-gray hair 
is to admire it. Bleaching the hair with peroxide of hydrogen 
is open to as serious objections as dyeing. 

The advertisers of hair tonics make extravagant claims 
which cannot be substantiated. Such tonics should not be 
used without medical advice. 

If there is no disease of the scalp, the hair may ordinarily 
be kept in a satisfactory condition by suitable care. This care 
will vary somewhat with different individuals. In general, 
the hair if carefully washed may be washed as often as one 
chooses. Some people wash the hair every day with no bad 
result. The important thing is to leave no soap in the hair 
and to dry it carefully. If it is washed often, soap should not 
be used more than once or twice a month. Dirty hair is 
seldom as attractive as clean hair. 

In shampooing, the washing of the scalp is more important 
than the washing of the hair. Any good soap that is not 
strongly alkaline is satisfactory. The water should be soft. 
After the head has been thoroughly washed, the water should 
be changed, the hair rinsed, then washed a second time with 
soap, and then rinsed free from all soap. The bath spray is 
excellent for rinsing. The hair should be thoroughly dried. 
Dry towels and vigorous rubbing are effective ways of drying 
the hair and scalp. People who naturally have a dry scalp 
may find it advisable to apply a little oil to the scalp with the 
tip of the fingers. A small amount of olive oil or white petro- 
latum will suffice. A deficiency in the amount of natural oil 
in the scalp may be relieved to some extent by massaging the 
scalp daily. 

In the daily care of the hair there should be a thorough 
brushing to remove dust, dirt, and dandruff and to distribute 
the natural oil. One should use his individual brush and 
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comb. A stiff brush is better than a soft one, although it 
should not be so stiff as to injure the scalp and possibly cause 
infection. The circulation of the scalp is greatly stimulated 
by vigorous brushing. To keep a brush clean, wash it in a 
solution of ammonia and expose it to the sun. Brushing the 
hair does not cause it to fall out. It merely removes those 
hairs that are ready to fall out and gives place to the growth 
of new ones. Combs should not be so fine as to tear tangles, 
nor should the teeth be sharp or rough so as to injure the 
scalp. Wetting the hair is not objectionable if it is not too 
wet to dry quickly. 

As in the case of the skin the health of the hair is promoted 
by the general health. 

215. **Some Bald Facts.’ This is the title of a very inter- 
esting article that appeared in the October, 1927, number 
of Hygeia. The author, Dr. Arthur J. Cramp, is a director 
of the bureau of investigation of the American Medical Asso- 
ciation. It is his business to investigate the false and ex- 
travagant claims of all sorts of cures. He has exposed the 
claims of many patent medicines. In this story Dr. Cramp 
refers to a ‘“‘Professor S”’ who published advertisements in 
many newspapers and magazines in which he claimed to be 
‘*America’s foremost specialist on hair and scalp diseases.”’ 
He claimed to give individual advice to his correspondents 
if they would submit to him samples of their combings for 
microscopic examination. Professor S claimed that he could 
stop the falling out of hair and positively restore the hair 
and scalp to a normal condition. Samples of fox hair from 
a woman’s fur coat were sent in, and the reply from Pro- 
fessor S was that the microscopic examination showed the 
roots of the hair to be in a seriously undernourished condi- 
tion, but that it was not too late for treatment, and that he 
could prescribe successful treatment. From another address 
a letter inclosing hairs from a coat made of the fur from a 
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Siberian dog brought exactly the same letter. It was evident 
that the “professor” could not tell the difference between 
human hair and that of a fox or dog. From still another ad- 
dress three healthy hairs from a woman with a perfect head 
of hair were sent in with a request for analysis and brought 
back the same identical letter as before. The professor found 
it seriously undernourished. As a further test twine filaments 
were colored brown and black to resemble hair and were sent 
from two separate addresses ; they brought back the same form 
letter that the analysis showed undernourishment of the hair. 

It is evident that this is an attempt to defraud the public. 
Professor S is not a professor or a physician, and is unheard of 
among scientific men. Anybody with even a superficial knowl- 
edge of the hair could tell the difference between hair and 
twine. Probably because of the representations of Dr. Cramp, 
Professor S is being prosecuted by the post office, but there 
are others to take his place. Such a story reveals the useless- 
ness and even the danger of self-medication and the desirability 
of consulting reputable physicians. 

216. Bathing. There are three different kinds of baths: the 
cleansing bath, the stimulating bath, and the sedative bath. 

The collection of dirt, scales from the skin, perspiration, and 
oil on the skin makes a cleansing bath necessary. The regular 
tub bath with warm water and soap is most satisfactory for 
this purpose. The action of the soap is to dissolve the oil on 
the body and so liberate the dirt. This removes the layer of 
oil covering the body and clogging the outlets of the oil glands. 
The number of baths for cleanliness will depend on the kind 
of work or recreation, and the time of the year, but under 
the general conditions of school life it is safe to say that more 
than one a week is necessary. 

For stimulating effects the cold bath is admirable. There- 
fore it should never be taken just before retiring, but the first 
thing in the morning. Since it is not expected to cleanse, the 
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use of soap is unnecessary. It should not last longer than a 
few seconds and ought to be followed by a brisk rub with 
a rough towel. The first effect of a cold bath is to constrict 
the outer blood vessels and make the muscles tense. The 
sensation of coldness passes after one gets out of the water 
and takes a brisk rub. Those who do not react in this way 
are probably not in good physical condition for the cold bath 
or are not taking it properly. This reaction may be culti- 
vated by people in good health by briskly rubbing the body 
with a dry towel each morning for a few days or weeks. Then 
a tepid sponge bath may be followed by a rub. Gradually each 
morning the water should have a decreasing temperature until 
the cold bath is enjoyable. The cold bath stimulates the cir- 
culation, makes one thoroughly awake, and arouses a feeling 
of well-being. It tends to increase one’s resistance against colds. 

The moderately hot bath is sedative. It is especially valu- 
able for those who suffer from insomnia, or sleeplessness. 
People who have difficulty in going to sleep for two or three 
hours after retiring are often able to fall asleep quickly and 
sleep soundly through the night after they have had a mod- 
erately hot bath. 


For Informal Discussion in Class and at Home 


1. Write a story or a play in which attractiveness is won through 
becoming healthy. 

2. Why is the health route preferable to the drug-store route to 
attractiveness ? 

3. Discuss the care of the skin. 

4. Discuss the care of the hair. 

5. Why is the care of the hands important? Discuss in detail. 

6. Look over copies of the health magazine Hygeia for articles 
which reveal deceptions practiced on the public through cosmetics 
and hair dyes. Report on these to the class. 


CHAPTER XVIII 


DRESS FOR HEALTH, COMFORT, AND BEAUTY 


217. Change in styles. Those who have traveled observe 
a wide difference in the habits of peoples regarding dress. 
Motion pictures bring to us a great variety of costumes, in- 
cluding those of people inhabiting the arctic regions, with 
their furs, and those living in the tropics, who wear little or 
nothing. It is only necessary to refer to old photographs and 
prints of less than a generation ago to bring forth a smile and 
the comment ‘“‘What funny styles in clothes people wore in 
those days.” 

Clothes have been worn by people for three purposes: for 
decoration, decency, and health. The earliest use of clothing 
by man was for decoration. Decoration preceded utility in 
the history of clothes. This desire for decoration seems to 
be irresistible. This complication persists even at this period 
of civilization. There are many practices which subordinate 
health to decoration or, as it may be termed, style. 

218. The protective use of clothes. The function of this 
chapter is to discuss the hygienic or protective use of clothes. 
In the temperate and frigid zones the main use of clothing 
is to aid the body in maintaining its constant temperature, 
which is 98.6° Fahrenheit. In the tropics, where there is much 
strong sunlight, the white man protects himself from the burn- 
ing rays of the sun with an umbrella, a pith helmet, and 
white cotton and pongee clothing. Clothes are used as a pro- 
tection from dirt. Clothes keep us clean. Hence the necessity 
for frequent changes of underwear and frequent brushing of 
outer garments. 
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Shoes may also be regarded as a part of our clothing. They 
serve the additional purpose of protection from mechanical 
injury. 

Since one of the chief uses of clothes is to help the body to 
maintain a temperature which is healthful and comfortable, let 
us notice the way in which the body performs this task. An 
ingenious mechanism maintains a constant body temperature. 


Ewing Galloway 


Fic. 88. Suitable clothing for the tropics 


219. Bodily heat. In order that the bodily functions may 
be properly performed, it is necessary for the body to main- 
tain a certain temperature. Just as plants are killed by the 
frost or withered by the heat of the sun, so our tissues die if 
the bodily temperature falls below or rises above a certain 
limit. Our bodies, however, differ from plants, in that they 
govern and regulate their own temperature and possess the 
power of adapting themselves to extremes of external heat 
and cold without suffering any vital injury. Although the 
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external temperature of the body may vary enormously with- 
out hurting us, the bodily temperature must be right for 
health. The standard, or normal, temperature is 98.6°F. 
920. Production of heat. Heat is produced in the body 
by the chemical changes that are constantly going on. When- 
ever metabolic changes are taking place, then heat is set free. 


Nerve endings affected 
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Fic. 89. Diagram of the skin’s response to a sensation of warmth 
9 g 19) 


Scattered throughout the skin are nerve endings which aid in regulating bodily tempera- 

ture. The stimulus of warmth in the nerve endings causes the vasodilators to dilate 

blood vessels in the skin and constrict those in the internal organs. Warmth also 
causes the sweat glands to secrete. Explain how these functions cool the body 


The muscles and the liver are the main sources of heat, since 
these parts of the body are the seats of very active metabolism. 

221. Distribution of heat. The blood, as we know, perme- 
ates all the tissues. Whenever exercise takes place and heat 
is generated, the blood circulating in the tissues is warmed. 
On the other hand, when the blood vessels are exposed to 
evaporation, as in the lungs, or to radiation in the skin, the 
temperature of the blood is lowered. The gain and loss of 
heat balance each other with great nicety, and the blood, 
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circulating rapidly first through warmer and then through 
cooler tubes, is kept at a uniform temperature. 

222. Regulation of heat. Normally the production of heat 
is balanced by loss of heat, and the chief regulator of this 
gain and loss is the skin. This is seen in the case of muscular 
exercise. Every muscular contraction gives rise to heat, and 
yet during severe muscular exercise the temperature of the 
body does not rise appreciably. This is accounted for by the 
fact that when muscular exercise causes the blood to circulate 
more rapidly than usual the blood vessels in the skin dilate, 
and at the same time the sweat glands are excited to more 
abundant secretion, reduction of heat from evaporation result- 
ing. Increased respiration also throws off heat. 

In exposure to variations of extreme temperature the blood 
is also the chief agent in regulating the heat of the body. 
When the external temperature is high, the cutaneous, or 
superficial, blood vessels dilate; when the external tempera- 
ture is low, the cutaneous blood vessels contract and the skin 
remains dry. 

223. Loss of heat. It has been discovered that in every hun- 
dred parts of heat formed in the body, approximately 80 per 
cent is lost in conduction and radiation from the skin, while 
the remainder, or 20 per cent, is utilized partly in warming 
the food and water ingested and the air inspired, partly 
in the evaporation of water from the air passages and from 
the skin, partly in the liberation of carbon dioxide from the 
lungs, and partly in the urine and feces. 

224. Clothing and warmth. To dress properly for health is 
to help the body to keep its normal temperature. Clothes 
keep us warm, but they do not of themselves produce heat. 
They keep us warm by preventing the outflow of heat from 
the body. Someone has said that there is no such thing as 
cold, but there is the “relative absence of heat.” This being 
so, then our problem is to keep in the heat by wearing clothes 
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which are bad conductors of heat, and so retain the normal 
body warmth. Since clothes constantly tend to retard the flow 
of heat from the body, and since the temperature must be 
kept constant, plainly there is a relation between the amount 
of clothing one should wear and the amount of oxidation that 


Fic. 90. The Eskimos need warm clothing to protect them from the cold 


occurs in the body. Those who produce least heat should wear 
warmer clothing. Those who are active and energetic require 
less clothing because they are producing more heat. 

The energy and heat produced in the body are derived from 
the food we eat. The better the body is protected from the 
dissipation of heat, the less food will be required to produce 
heat. Conversely, the greater the radiation of heat from the 
body, the greater will be the need for heat-producing food. 
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Proper clothing has a direct bearing on the economy of food. 
This is an important item in large families and among the poor. 

Those who have a tendency to disease of the kidneys should 
wear warm clothing. The warm clothing encourages the action 
of the skin, which supplements the excretions of the kidneys 
and so lightens the work of that organ. 

225. Comfortable clothing. Clothing should not restrict the 
movements of the body nor cause constriction or pressure. A 
tight hat, tight collar, or tight garters affect the circulation 
of blood in the veins. The prevalence of baldness among men 
is ascribed to the congestion that is caused by wearing tight 
hats. The soft hat is better adapted to conform to the head 
than is the hard, rigid derby. Likewise the wearing of soft 
collars, replacing the high, starched collar, is a distinct im- 
provement. The use of tight garters must be condemned, be- 
cause the flow of blood in the extremities is greatly retarded. 
Many people suffer from cold feet and hands because they 
ignore the rule that clothing must be loose. If the gloves or 
shoes be tight, normal circulation is arrested, and this lowers 
the temperature of the hands or feet. Gloves and shoes should 
be sufficiently large to allow the blood to circulate freely so 
that warmth may be maintained. 

We all know the difference between still air and air in mo- 
tion. Dry, still air is a poor conductor of heat. It is not only 
the clothes that keep us warm, but we also depend upon the 
air contained within the meshes of clothing to retain the heat. 
A given amount of material of any texture is warmer as a 
loose garment than as a tight one, because of the added 
amount of still air. 

226. Loss of heat through the skin. Hough and Sedgwick! 
have stated clearly the processes by which heat is taken from 
the skin. These processes are (1) heat transfer to colder objects 
and (2) the evaporation of perspiration. 

z The Human Mechanism, pp. 423-424. Ginn and Company. 
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1. Any fabric whose texture permits the air warmed by contact 
with the skin to be replaced readily by colder air from without will 
obviously favor the cooling of the skin; and conversely, any gar- 
ment which lessens or altogether prevents these currents of air 
through it is to that extent a warm garment. ... 

Even apart from the passage of air through the clothing, heat 
may, of course, be transferred from the skin to the outer air, and 
some fabrics transfer heat more readily than others. Other things 
being equal, the rate at which clothing transfers heat depends on the 
amount of air within its meshes... . 

2. So long as the meshes of a fabric contain air, heat is conducted 
but slowly from the skin. When, however, this air is partially or 
entirely replaced by water, the fabric transfers heat from the skin 
much more rapidly, and if the surrounding atmosphere is distinctly 
colder thén the body, the skin becomes chilled and internal organs 
congested ; hence the danger of wet clothing. ... We have learned 
that perspiration is useful to the body oly as it evaporates. Con- 
sequently the clothing should be such as will permit the perspiration 
to evaporate almost as fast as it ts secreted. 


227. Value of different substances for clothing. The sub- 
stances from which clothing is usually manufactured are wool, 
silk, cotton, linen, leather, and fur. The fibers are woven 
either singly or in various combinations. Paper is sometimes 
used for making vests; and felt, which is made by interlacing 
and matting, is extensively used to make hats, slippers, and 
linings for boots. 

Wool is the most valuable of clothing material for those liv- 
ing and working in a cold or variable climate. For those who 
are obliged to lead sedentary lives by reason of chronic ill- 
ness or disability, with whom the body vitality is low, woolen 
underwear is most useful to maintain normal temperature. 
Comparing wool with cotton or linen, fiber for fiber, there is 
comparatively no difference in their conductivity. The dif- 
ference occurs in the process of weaving. The firmness and 
elasticity of the wool fibers keep them separate, providing 
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greater air spaces, which, as has already been stated, are es- 
pecially good nonconductors of heat. Wool absorbs moisture 
and perspiration more slowly than cotton or linen and, when 
thoroughly wet, dries more slowly. As ordinarily woven, 


many persons cannot 


tolerate wool next to 
the skin because of its 
irritation to the skin. 
Silk and wool are some- 
times woven so that we 
have half wool and half 
silk, and this makes 
a desirable combina- 
tion for some purposes. 
Cotton and wool mix- 
tures also are woven. 
Of all the materials 
for clothing, cotton is 
probably the most gen- 
erally used. Cotton, 
as it is usually woven, 
contains few air spaces, 
and this, together with 
smooth ironing, makes 
it a good conductor of 
heat. If it is smoothly 
woven and of a light 
color, it makes ex- 
tremely cool garments 


© aes Siealerocd 
Fic. 91. An aviator dressed for flight 


As the temperature at 35,000 feet altitude is about 

58° F. below zero, it is necessary that he wear ex- 

traordinarily heavy clothes. Liquid oxygen is carried, 

since the outside air would be too rarefied for him to 
breathe at such a great height 


for warm seasons and climates. If it is woven so as to con- 
fine much air, this will add greatly to its warming qualities. 

When cotton is worn during exercise, it should be removed 
immediately at the close of activity or more clothing added 
so as to prevent too rapid evaporation and cooling. 
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Silk, aside from its high cost, is an excellent fabric for the 
manufacture of undergarments, shirts, and stockings. It is a 
splendid nonconductor of heat and of advantage to those who 
cannot wear wool next to the skin. 

Linen is similar to cotton in its properties. It is more du- 
rable and desirable for use as clothing in hot climates. It is 
easily cleaned and renovated and holds its shape. 

Furs are used in all climates where extreme protection 
against wind and cold is necessary. The skin is impervious 
to wind, and the hair of the pelt enmeshes a great quantity of 
air, so that there is double protection. 

Leather is extensively used for the manufacture of shoes 
and jackets. It is practically impervious to moisture if it is 
given a proper oil treatment. It is durable and pliable — 
prime requisites for foot coverings. 

Rubber, is extensively used in making raincoats and foot 
rubbers, principally for protection from rain and moisture 
from the air and ground. Raincoats and rubbers should not 
be worn indoors at the usual house temperature. 

The value of any material for clothing depends upon the 
ease with which heat passes to and from the skin, the amount 
of air meshes it contains, the evaporation of moisture, and the 
impermeability to wind. 

228. Outer garments and underwear. The kind of under- 
wear worn, as well as outer garments, should be decided by 
the exposure to temperature when the body is at rest. 

Our houses, schools, and offices are maintained in winter at 
a temperature of from 65° to 68° F. sometimes even warmer. 
Undergarments should be worn to meet this condition by 
those who are employed indoors. Protection from cold, rain, 
and wind should take place through the wearing of additional 
outer garments. 

Those who are employed outdoors in winter weather should 
wear wool or combinations of wool next to the skin, depending 
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upon the amount of exercise or work which is done. It must 
be remembered that exercise generates heat, which assists in 
maintaining the body temperature. 

In warmer climates white cotton or linen serves to protect 
the body from the sun’s rays and to promote evaporation and 
drying, which more easily takes place through these fabrics. 

Precautions should always be taken, by the use of additional 
clothing or wraps, to avoid sudden changes of temperature 
through rapid evaporation after exercise or after leaving a 
warm atmosphere, so as to prevent the chilling of the skin 
and the resulting congestion of internal organs. 


For Informal Discussion in Class and at Home 


1. When you purchase a suit of clothes do you pay for style or 
for serviceability ? What do you think is our habit in this respect ? 
What should it be? 

2. Do all people require the same amount of protective covering ? 
Is it necessary to study our individual needs? What may deter- 
mine our needs? What standards should we follow in our clothing 
for winter? for summer? for indoors? for outdoors? 


3. What are the ill effects of tight collars or garters? 


4, What precautions should we take after exercise or vigorous 
work? 


CHAPTER XE 


ALCOHOL, TOBACCO, AND DRUG HABITS 
AS LIABILITIES 


229. How habits and customs change. One of the most 
interesting things about life is the fact that it is constantly 
changing. This is forcefully impressed upon the visitor who 
wanders through the National Museum at Washington, D.C., 
for the first time. In one part of the museum, for example, 
the visitor sees the likenesses of many of the presidents’ wives, 
each one dressed in the costume of her particular day. Ina 
few minutes, as he strolls along, it is possible to get a bird’s-eye 
view of women’s dress over a period of more than a century. 
The observer can hardly do this without some expression of 
amusement. It is quite impossible not to smile at the hoop 
skirts and other peculiarities of a bygone day. How out of 
place any person would feel today in colonial dress! The 
dress of the colonial gentleman was beautiful and dignified in 
many ways; but if a man today were to wear to business a 
powdered wig, a long-tailed coat, knee breeches, long stock- 
ings, and buckles on his shoes, he would be called a freak. 
We say that those things are behind the times, except for 
theatrical purposes, just as much as traveling by oxcart and 
stagecoach. Steam and electricity have revolutionized the 
world. What is true of dress and transportation is true of 
almost everything that pertains to civilization. Today is dif- 
ferent from yesterday, and tomorrow will be different also. 

Among the remarkable changes that have taken place is 
one relating to a custom man has had for a long time, that 
of poisoning himself with alcoholic liquors. 
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230. Drinking customs changed. A hundred years ago the 
drinking of wine, brandy, and other alcoholic liquors was 
common. No meal was complete without liquor. The grocer 
carried it in stock as he carries sugar and salt today. Ministers 
and churches used it on festive and solemn occasions. At all 
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Fic. 92. Colonel Charles Lindbergh - 


Courage, endurance, and self-control have helped to make him the world’s most 
famous aviator 


social gatherings it was in general use. In those days it was 
not regarded. with extreme disfavor if some men at a party 
became intoxicated. Public opinion was entirely favorable to 
the use of alcoholic drinks. 

But gradually men began to think of alcohol as an enemy 
of mankind rather than:as a friend. Changes in opinion, cus- 
tom, and habit are often the result of learning that certain 
acts and conditions bring unpleasant consequences. This was 
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true of drinking alcoholic liquor. Some people began to no- 
tice the evil results of this habit in their own lives and in the 
lives of others. This happened even before science declared 
that alcohol was a poison. Some of the people who saw the harm 
resulting from the drinking of alcoholic liquor organized socie- 
ties to combat its use. Later many people began to feel that 
it was wrong to permit the sale of liquor that caused so much 
harm, and the question of licensing such sale became a politi- 
cal issue. Gradually many towns, cities, counties, and states 
passed laws forbidding its sale. Finally enough people became 
opposed to the liquor traffic to include the Eighteenth Amend- 
ment in the Constitution, making illegal the manufacture or 
sale of alcoholic liquors in the United States. The battle 
against alcohol is not confined to America: it is worldwide. 
Practically every civilized nation in the world is trying to rid 
itself of the evils of drink. 

231. Various alcoholic liquors. Alcohol is produced by the 
fermentation of sugar. A similar process takes place when any 
food containing sugar begins to spoil. For example, the house- 
wife finds occasionally that one of her cans of fruit has started 
to sour, to ““work.”’ This was what happened: the fruit was 
not sealed air-tight. Floating round in the air are little mi- 
croscopic plants. Some are tiny mold germs; some are yeast 
cells. They found their way into the canned fruit and changed 
the sugar. The mold germs are usually the cause of the sour- 
ing of stewed or canned fruit. They change the sugar in such 
a way that much acid is produced. But when fruit juices are 
pressed out the conditions are more favorable for the yeast 
cells. They change the sugar into carbon dioxide, which rises 
to the top in bubbles and escapes, and also into alcohol, which 
remains in the liquid. 

Fruit juices may be prevented from fermenting by heat- 
ing to the boiling point and sealing air-tight while hot. The 
heating kills the yeast germs. 
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All fruits and grains that ferment form alcohol. The process 
of fermentation will continue until the sugar is entirely used 
up or until the liquid contains about 15 per cent of alcohol. 
At that point the percentage of alcohol is so great that the 
yeast cells are deadened or killed by the alcohol. Wine and 
cider are alcoholic drinks produced by the simple fermenta- 
tion of fruit juice. 

The so-called malt liquors are made from sprouted grains. 
When the grain is sprouted, a large amount of the starch is 
changed into sugar. The watery extract of this sprouted grain is 
known as ‘“‘wort.’’ After it is boiled with hops, yeast is added, 
which acts upon the sugar and causes fermentation. After 
this liquid is fermented, it is known as beer, ale, or porter, 
depending upon the conditions under which the fermentation 
took place, the character of the sprouted grain or malt, and 
the kind of yeast used. 

The alcoholic beverages containing the largest amount of 
alcohol are whisky, brandy, rum, and gin. The process of 
manufacturing these is essentially the same. First there is a 
fermentation in some sugar-containing liquid. Alcohol and 
some other volatile products are distilled from the products of 
this fermentation. In the process of distillation the alcoholic 
liquid is heated and the vapor is condensed and cooled. The 
resulting liquid contains a large percentage of alcohol. 

232. Alcohol a drug rather than a food. Those who favor the 
drinking of alcoholic liquor offer many reasons for their attitude. 
Many of these had their origin in the past before science had 
given its evidence. Practically all the defense of the use of alco- 
hol crumbles before the light of modern science and clear thinking. 

One of the most persistent of the claims for alcohol is the 
notion that it is a food. Whether it is to be regarded as a 
food or not depends on our conception of the meaning of food. 
Good food like milk has one or both of the following values: 
it supplies the body with heat and energy and furnishes 
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material for growth and repair. It does these things without 
doing the body injury. 

Alcohol has sometimes been regarded as a food because it 
can be oxidized or burned in the body to liberate energy. 
Although this is true, it seems to be true only when it is taken 
in small quantities. There seems to be a good deal of evidence 
to show that the oxidation of alcohol which takes place largely 
in the liver is a protective oxidation; that is, it is oxidized 
there not to produce energy but to destroy the alcohol, the 
body thus being protected from its influence. The energy 
which is liberated does not seem to increase muscular power 
and the capacity for brain work. Unlike milk, alcohol cannot 
be utilized for growth and repair. There is abundant evidence 
to show that the drinking of alcoholic liquors throws upon 
the liver and kidneys abnormal strain, making them more 
susceptible to disease. The mere fact that alcohol can be oxi- 
dized does not entitle it to be called a food. Ether, chloroform, 
and iodine can also be oxidized, but nobody would consider 
using any of these as foods. They are all classed as drugs. 

Under certain conditions alcohol is sometimes prescribed 
by physicians, but as a drug, and as such it is being used less 
and less by medical men throughout the world, who are aware 
of its dangerous habit-forming tendency. Even if alcohol 
were to be regarded as a food, its expense and the evil effects 
resulting from its use would make it impossible to classify it 
with bread, milk, vegetables, and other desirable health foods. 

233. Alcohol a narcotic. Long ago it was thought that alco- 
hol was a stimulant: that it excited the nerves and muscles 
to action. Later scientific investigations showed that it is a 
narcotic. Instead of stimulating the nerve cells, it tends to 
deaden or paralyze them. Its action is similar to that of ether 
and chloroform. Before the discovery of anesthetics it was 
not uncommon for physicians to give their patients alcoholic 
liquor to ease their suffering. 
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234. Alcohol and self-control. Since alcohol often makes a 
man seem more talkative and lively, one might question its 
narcotic effect. This apparent liveliness is due to the deaden- 
ing of the nerve centers of control. As we all realize, we have 
a tendency to say and do many things that we check because 
we foresee undesirable or unpleasant results. The higher nerve 
centers in the cerebrum act as brakes and thus enable us to 
control ourselves. They function in much the same way that 
brakes do on an automobile. When the brakes refuse to act, 
the automobile speeds down hill. It exhibits more activity 
but less control. Consequently the drinker in the first stages 
of intoxication may show great gayety, talkativeness, or ex- 
travagance of speech. As the nerve centers become dulled, 
his power of self-control is impaired, he loses self-respect, and 
exhibits a general lack of responsibility. If the drinking con- 
tinues, there is a clumsiness or inaccuracy of the muscles, a 
slurring of the speech, and a don’t-care feeling sometimes lead- 
ing to recklessness. If the narcotizing of the nervous system 
continues, there will be unsteadiness of the muscles, and finally 
unconsciousness will result. 

235. Alcohol and muscular work. Many experiments with 
individuals and also with large bodies of men show that even 
small quantities of alcohol decrease the amount of work ac- 
complished and increase fatigue. Dr. Schnyder of Bern tested 
muscle work with an ergograph in his laboratory. The ergo- 
graph is a piece of apparatus operated by the muscles of the 
fingers. An exact record is kept by an ingenious device. - 
Dr. Schnyder found that when he took with his dinner an 
amount of alcohol equal to that in two glasses of beer he 
did 8.6 per cent less work than on corresponding days when 
he took no alcohol. 

Dr. Durig carried out some interesting experiments in 
mountain-climbing. The mountain was Mt. Bilkencrat, which 
is eight thousand feet high. He made ‘a very careful study to 
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determine how much energy he expended and how much work 
measured in foot-pounds he accomplished and the time re- 
quired to do it. On some of the days the ascent was made 
with the drinking of alcohol equal to the amount in from two 
to three glasses of beer. On other days of climbing no alcohol 
was taken. Dr. Durig had the impression that he worked 
more easily on the alcohol days; but, on the contrary, he 
found that although he spent 15 per cent more energy on the 
alcohol days he did 16.4 per cent less work per second, so that 
it took him longer to climb the mountain. Although he worked 
harder he accomplished less. Many persons imagine that they 
are working better and with less fatigue after taking alcohol ; 
but this idea is due to the blurring of judgment by alcohol. 
Fatigue is not removed by the alcohol, but for a time the 
feeling of fatigue is dulled. 

236. Alcohol and mental efficiency. Another tradition which 
has no scientific justification is the belief that drinking al- 
coholic liquors makes the mind quicker and more efficient. 
Since alcohol is a narcotic and not a stimulant, we might 
assume at once that this statement is untrue. Experiments 
bear this out. 

One of the first series of scientifically conducted tests of the 
effect of alcohol on mental faculties was carried out in the 
University of Heidelberg, Germany, by a world-noted specialist 
in mental diseases, Dr. Emil Kraepelin. He trained a number 
of his pupils, young physicians, in precise methods of making 
the tests so as to secure the greatest accuracy. The kinds of 
mental work tested included adding figures, memorizing, read- 
ing, and a very delicate test of the qualities of the mind called 
the association of ideas. 

The chart here shown illustrates how one of these young 
physicians reacted to one set of memory tests. They were con- 
tinued for 27 days. The lighter lines show how the ability to 
memorize increased by practice, when no alcohol was taken, un- 
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til the seventh day, with a slight diminution on the sixth caused 
by loss of sleep. Then after a dose of alcohol equivalent to that 
in from one and one-half to three pints of 5 per cent beer the 
work fell off until all the gain from practice was lost. When 
the alcohol was stopped, a rapid improvement set in. Each 
day’s work mounted again above that of the preceding. By 
connecting the top of the highest columns representing the work 
of the days without alcohol the approximate loss caused by 


Dotted line shows steady gain in work that practice should have given 
Light ruling: work done on abstinent days Dark ruling: work done on alcohol ae 
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Fic. 93. Daily drinking greatly reduced ability to memorize. The effect 
of alcohol increased from day to day 


the alcohol can beseen. Without it the improvement, with prob- 
ably slight variations from day to day, would have progressed 
steadily until the limit of efficiency was reached. Instead, 
the ability to memorize fell off when the alcohol was taken. 

The doses of alcohol used in the experiments in Professor 
Kraepelin’s laboratory were such as were then ordinarily con- 
sidered moderate in Germany. But in America these amounts 
were thought to be rather large, and similar tests, with smaller 
doses and improved methods, were carried out in American 
laboratories. Two series of tests that included various kinds 
of mental work were made with beer, or an alcohol solution 
similar to beer, in which there was only 2.75 per cent of alcohol. 
Enough of this was taken in some of the experiments to amount 
to 27.5 grams, or two tablespoonfuls, of alcohol. In other 
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experiments the dose was larger, amounting to about two 
and one-third tablespoonfuls of alcohol. 

A report of the results obtained on six subjects by one of 
the experimenters, Dr. H. L. Hollingworth, said: 


In all of the mental and motor tests here used the effect of 
alcohol is to reduce the score. The hand is made less steady, 
motor codrdination less accurate and rapid, rate of tapping is re- 
duced, the processes of color naming, naming of opposites, and 
adding are slowed down and the rate of substitution learning is 
less rapid. 


The effects even of the smaller dose lasted to the end of the 
day in some of the tests; in others it had disappeared at the 
end of about three hours. 

Another experimenter, Dr. Walter R. Miles, estimated the 
average loss of efficiency in his most purely mental test on 
eight young men at from 4 to 5 percent. He said of his results 
that the whole picture was one of decreased efficiency. 

Many experiments like this show that (1) even moderate 
drinking considerably reduces the amount of mental work 
that one can do; (2) its effects are cumulative, the losses 
caused by it increasing as time goes on; (3) the habitual 
and moderate drinker can never be expected to work up to 
the limits of the efficiency which he would attain if he were 
entirely abstinent. 

Experiments in adding, typesetting, and other activities tell 
the same story. The best work and alcohol do not go together. 

237. Drink and the death rate. If alcohol is a poison and 
has the unfortunate effects upon human life recorded in the 
previous pages, we might expect that it would tend to lessen 
length of life. Advocates of drink have often taken delight 
in pointing to people who have been hard drinkers and yet 
have lived to be aged. Although these cases exist, it would 
be dangerous to reason from such evidence. Such persons 
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may have been born with unusually good bodies and may 
have had other habits that were so conducive to health that 
they managed to a very large extent to counteract the influ- 
ence of alcohol. 

The real truth of the-matter must be found in an investiga- 
tion covering the lives of a large number of people. Such an 
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Fic. 94. Comparative mortality among users of alcohol, as recorded by 
forty-three life-insurance companies from 1885 to 1908 


investigation was conducted by forty-three of the leading life- 
insurance companies of the United States and Canada. The 
records of two million were considered. The investigation cov- 
ered the period between the years 1885 and 1908. In this 
study all individuals were excluded from consideration except 
those who were in sound average condition when insured. 
The story is told. in graphic form in Fig. 94. It will be noted 
that steady drinkers who at the time of applying were accus- 
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tomed to drink daily more than two glasses of beer or a glass 
of whisky, or the alcoholic equivalent of these, had a mortality 
rate 86 per cent in excess of the average. 

Little wonder that Mr. Arthur Hunter, the chairman 
of the committee who made the investigation, said, ““Total 
abstinence from alcohol is of value to humanity; it is 
certain that abstainers live longer than persons who drink 
alcoholic drinks.” 

238. Use of alcohol and resistance to disease. Good health 
depends in large part on our ability to resist disease. The 
germs of disease are all about us. Whether they are to 
gain a foothold or not depends on the resistance the body 
makes. Many experiments show that the use of alcohol 
lessens this resistance. Dr. Osler and Dr. McCrae found 
that of the abstainers who had pneumonia 18.5 per cent 
died; of the moderate drinkers, 25 per cent; and of the 
heavy drinkers, 52.8 per cent. The drunkards had less 
chance by far to recover than the moderate drinkers or 
the abstainers. 

Experiments conducted at Vienna showed that when ani- 
mals were infected with tuberculosis the animals that were 
not. given alcohol stood the best chance to recover. Records 
kept at the Henry Phipps Institute in Philadelphia show that 
the alcoholic patients did not respond to treatment as well as 
those who were classed as “nonalcoholic.” 

Parkinson found that when large doses of alcohol or con- 
tinuous moderate doses were taken, the capacity of the white 
blood cells to destroy bacteria was decreased. 

All these experiments indicate that one way to keep the 
bodily resistance high is to leave alcohol alone. 

239. Alcohol and safety. The development of machinery 
and of modern methods of swift transportation has greatly 
increased the necessity for total abstinence in the face of mod- 
ern knowledge of the effects of alcohol. Its use is more dan- 


ALCOHOL, TOBACCO, AND DRUG HABITS 273 


gerous now than when men traveled slowly with the ox or 
the horse, and did their manufacturing largely by hand. The 
railroad engineer must possess power of immediate and keen 
attention, quick and correct decision, clear vision for colors, 
and keen hearing for sound signals. Both vision and hearing 
must be proof against distractions caused by other sights and 
sounds, for experiments have shown that response to any one 
signal is apt to be disturbed by another sense impression going 
to the brain at the same time. He must be ready to make 
quick and accurate combinations of movements. 

The railroad engineer who used alcohol would see his sig- 
nals less clearly, interpret them with more difficulty, hesitate 
in his decisions, be less the master of the speed and cer- 
tainty of his movements, and carry out his orders less well 
than the abstainer, under otherwise like circumstances. Hence 
American railroad engineers voluntarily required total absti- 
nence of themselves long before national prohibition came 
into effect. 

The railroad managements for more than twenty years have 
had rules forbidding drinking by train operatives that prac- 
tically require them to be total abstainers. Nobody today 
would want to trust his life to a drinking engineer or to a rail- 
road whose operatives drink. 

The motor vehicle has made another requirement for so- 
briety in transportation service. Modern conditions in streets 
and highways, caused by the enormous increase in the num- 
ber, speed, and power of motor vehicles, make it necessary 
that a driver be constantly on the alert to avoid sudden 
obstacles, to guard against unforeseen occurrences, to adapt 
his driving to the rights of others in passing and meeting. He 
is likely to need even more power of quick perception and 
decision than the railroad engineer, whose route is more sys- 
tematized and uniform. The driver of a motor vehicle has 
even more reason for the avoidance of alcohol than the loco- 
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motive engineer, although with the latter an accident is likely 
to injure a greater number of people. 

Water routes are less congested than the land roads and 
do not make as sharp demands on quickness and precision ; 
but unforeseen dangers do arise, and if they are not met with 
coolness and good judgment the consequences are likely to be 
even more serious. Here alcohol is likely to cause hasty, ill- 
considered decisions and to increase recklessness and errors in 
calculation and judgment. 

A series of interesting experiments was carried out recently 
in Boston by Dr. Walter R. Miles with drinks containing no 
more alcohol than there is in weak beer. The test was simi- 
lar to that of steering a ship by compass. The experiments 
showed that after taking about two pints of this 2.75 per cent 
alcoholic drink the movements of the ten operators averaged 
about 14 per cent less accurate than when they drank the 
same amount of water. 

Candidates for the post of air pilot have to pass a rigid 
examination which excludes those who are not well qualified 
by nature; but the almost certain fatality in case of accident, 
the constant strain of attention, and the necessity for cool- 
ness and good judgment when anything goes wrong make it 
absolutely essential that no such handicap as alcohol should 
ever be permitted. 

In all these considerations the question of visible drunken- 
ness does not enter at all. That condition would not be toler- 
ated by anyone. A British committee of physicians asked to 
define drunkenness reported that anyone may be considered 
to be drunk who is unfitted by the liquor he has taken to do 
properly the particular work he is engaged in at the time. 
It is the slighter stages of intoxication that carry the danger 
in swift transportation — effects so slight that a mere ob- 
server would not notice them. It is the higher powers of the 
mind that are called into action in these occupations, and 
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these powers may be unfitted for the necessary action before 
any changes in speech or walk, the usual symptoms of oncom- 
ing drunkenness, are observable. 

As a result of the study of all these facts of modern life and 
of the knowledge of alcohol it is impossible not to draw the 
conclusion that sobriety is necessary to safety. 

240. Alcohol as an enemy of athletics. In 1924, representa- 
tives of the French athletic federations, including the French 
Olympic Committee, passed a series of resolutions condemn- 
ing the use of alcohol in sport. One statement asserted that 
“thirty years of practical athletics, of testing, of national and 
international competitions, in all the domain of human mus- 
cular activity, boxing, cycling, fighting, jumping, football, 
swimming, walking, mountain climbing, flying, have furnished 
proof, a thousand times verified, a thousand times certified 
by the most illustrious champions, that for athletes alcohol 
is an enemy to strength, to speed, to endurance, and to resist- 
ance to fatigue.” ? 

This attitude on the part of French athletes toward the 
drinking of alcohol can be duplicated in America. No athlete 
of reputation would recommend the drinking of intoxicating 
liquors to those who wished to excel in sports and games. 

241. Alcohol and success in business. Probably there is no 
reliable and successful business man in America who would 
recommend to the youth starting out in life today the form- 
ing of the alcoholic habit. Anything which interferes with 
mental efficiency must necessarily hinder one’s success in 
business, where one needs good judgment, keen observation, 
accuracy, reliability, and endurance. 

Experiments relating to business show what a hindrance 
alcohol may be. Dr. Walter R. Miles tried out an experiment 
in typewriting with five young men who used alcohol mod- 
erately. Two different doses of alcohol were used. The 


1 [ Abstinence, June 28, 1924. 
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smaller one was about two-thirds of an ounce; the larger, a 
little more than one ounce. These doses were slightly varied 
according to the weight of each man. The alcohol was diluted 
so that the liquid taken contained from 14 to 22 per cent of 
alcohol. In most of the experiments the 22 per cent dilution, 
or the equivalent of strong wine, was used. The work done 
on alcohol days was compared with that done on days when 
no alcohol was taken. 

The results show that even a moderate amount of alcohol 
tends to impair efficiency in this kind of work. Dr. Miles in 
summing up says, ‘In absence of proof to the contrary it 
must be assumed that the average typist, as a result of taking 
such quantities of alcohol as were taken on a comparatively 
empty stomach, will tend in the hour or two following such a 
drink to make from 25 to 50 per cent more errors in his work 
than if he had taken an equal volume of water.” 

242. Alcohol a habit-forming drug. One of the striking dif- 
ferences between the use of alcohol and the consumption of 
food is that alcohol is capable of producing an insistent desire 
for larger and more frequent amounts. Food and nonalcoholic 
drinks have no such effect. They satisfy the hunger or thirst 
for which they are taken, until the body needs new supplies. 
Alcohol and the other so-called “habit-forming” drugs are 
taken not to satisfy any normal need, but to produce an arti- 
ficial relaxation which for a short time gives a peculiar feeling 
of well-being, due to the beginning of a paralyzing effect on 
the higher nerve centers. In a social gathering this feeling 
manifests itself as a lessened restraint, a lessened feeling of 
responsibility, heightened gayety, or even recklessness. 

People who enjoy this “don’t care” state of mind want to 
repeat it; but with frequent repetitions the nervous system 
gains some power to resist the paralyzing action, and larger 
and larger doses are required to produce the desired feeling. 
The desire for the effect grows at the same time more insist- 
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ent, and the moderate user who yields to it becomes, sooner 
or later, the immoderate user. This abnormal desire for the 
drug effect of alcohol may be known or suspected by dis- 
satisfaction with nonalcoholic drinks. If one becomes aware 
of it before it grows too strong, he may be able by the use 
of firm self-control to resist it. But the self-control must 
be exercised when there is no alcohol circulating in the 
blood, for the effect of the first glass is a partial paralysis 
of the higher centers of the brain, on which the power of 
self-control depends. At the same time judgment and self- 
criticism, also dependent upon the higher brain centers, are 
beginning to be weakened, and the drinker is unconscious of 
his failing powers. 

Here is the chief danger in the use of alcohol: its power as 
a drug to put to sleep the very faculties that must act as 
sentinels to guard the body against it. 

243. Tobacco a poison. Although there may be a wide dif- 
ference of opinion as to the effect of using tobacco, nobody 
denies that tobacco contains a powerful narcotic poison called 
nicotine. The percentage of nicotine present varies accord- 
ing to the brand of tobacco and the conditions under which 
it is prepared for use. So powerful is nicotine that painstaking 
experiments by excellent investigators have shown that there 
is sometimes sufficient nicotine in an ordinary cigar to kill two 
men. It is clear that a very large proportion of this nicotine 
is not taken up by the body, otherwise its effect would be 
more obvious than it is. Investigation, however, shows that 
nicotine is found in tobacco smoke. In the case of those who 
are unaccustomed to smoke or to chew tobacco, it causes 
symptoms such as mild collapse, pallor of the skin, nausea 
(perhaps vomiting), and dizziness. These symptoms are com- 
mon in all nicotine poisoning. This suggests that some of 
the nicotine is actually affecting the body. While nicotine is 
the chief poison, the smoke of tobacco also contains other 
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poisonous substances such as pyridine, collidine, carbolic acid, 
furfural, and carbon monoxide. Though these are present in 
but small amounts, when they are absorbed with the nicotine 
day after day by the smoker they may add to the poisonous 
action of the nicotine. 

A Russian investigator, Zhebrovski, by means of a very 
ingenious apparatus, compelled rabbits to smoke cigarette 
tobacco from six to eight hours daily. Some of them died 
within a month. Others seemed to establish a kind of toler- 
ance for the tobacco such as is found among habitual smokers. 
But when they were killed at the end of five months, bodily 
conditions similar to those produced by the injection of nico- 
tine were found. One of these was the hardening of the arteries. 

244. The effect of tobacco on the body. The study of the 
tobacco problem by some of the world’s best scientists shows 
that the use of tobacco, especially when used freely, tends to 
injure the smoker seriously in various ways. Among effects 
found are some disturbance of the blood pressure, rapid heart 
action, shortness of breath, palpitation of the heart, and pain 
in the region of the heart. Although tobacco heart is some- 
times spoken of lightly because the symptoms usually dis- 
appear when the tobacco habit is discontinued, it sometimes 
causes death. This may happen when there is some severe 
physical strain or some acute disease, like pneumonia or 
typhoid. Surgeons have noticed that tobacco users often are 
less able than abstainers to rally after an operation. 

Immoderate smoking is sometimes the cause of insomnia, ca- 
tarrhal conditions of the nose, throat, and ear, and indigestion. 

245. Tobacco a habit-forming drug. All those who are fa- 
vorably inclined to the use of tobacco should remember that 
there is no reliable medical evidence to show that tobacco 
exerts any beneficial influence on the human body. It is not 
a food. It is to be classed with habit-forming drugs like alco- 
hol. Although its evil effects are not comparable to those of 
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alcohol, people who begin using it often find it hard to break 
the habit. Much inconvenience and discomfort are often 
experienced by the smoker who finds himself in a situation 
where smoking is impossible or would be discourteous. It is 
a pathetic sight to see the man who calls at a home where 
tobacco is not used and finds it necessary in a few minutes 
to excuse himself to smoke a cigarette. Such a smoker is in 
that stage where he does not control the habit: the habit 
controls him. Anything which to any extent takes away from 
the individual his ability to be his own master is dangerous 
to accept as a friend. 

246. The tobacco habit a hindrance in athletics. Good 
breathing is one of the essentials for sustained muscular effort. 
Athletic coaches soon found that the use of tobacco unfitted 
men to do their best in athletics, because it interfered with 
their breathing. This is so well known today that men who 
play on the big teams are forbidden to use tobacco, particu- 
larly during the period of training. 

Muscular precision is another necessity for athletic power. 
Experiments show definitely that the use of tobacco inter- 
feres with muscular control. Fisher and Berry found that 
it interfered with baseball-pitching. In another experiment 
they also found that it affected the control of the finer mus- 
cles in lunging at a target with a fencing foil and i in drawing 
zigzag lines between printed lines. 

The subjects for this study were all college students leading 
healthy, active lives. For the purpose of comparison there were 
seven smokers and seven nonsmokers. The smokers were men 
who probably smoked no more than twice a day. This smok- 
ing was usually discontinued during certain seasons because of 
training. Most of the nonsmokers had never used tobacco. 

As a result of this carefully conducted experiment it was 
found that ‘tall smokers showed a loss in physical precision 
immediately after smoking.” 
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247. An expensive habit. The habitual user of tobacco 
spends money every day for tobacco. In our time, when 
habits of thrift are being encouraged, this seems a question- 
able habit. The amount spent yearly for tobacco by even 
moderate smokers would amount to a respectable sum if put 
into the savings bank. If spent for books, travel, and other 
wholesome pleasures it might con- 
tribute much to knowledge and 
positive health. 

248. Harmful to the youth. Al- 
though there may be an honest 
difference of opinion about the 
harmfulness of the tobacco habit 
in the life of the adult, there can 
be no question about the youth. 
All reliable medical authorities 
BUDOR SE SEL Ty Oe Mage agreed as to the undesirability 
pace of Wane at Rated of cigarette-smoking and all other 
College showing a, heavy smokers; uses of tobacco by high-school 
Ce re ae students. Evidence goes to show 

that students who smoke do not 
do as good work in their studies as those who do not use 
tobacco. High-school students who have investigated the 
matter for themselves have often found that the habitual 
smokers among them on the average received lower marks 
and were older than their nonsmoking classmates. Smoking 
is a positive hindrance in athletics. The example of the high- 
school student who smokes often encourages the formation of 
the habit by younger boys, upon whom the effects are un- 
questionably detrimental, physically and mentally. 

249. The careless smoker often the cause of fires. Dealing 
with fire always has an element of danger in it unless the 
greatest care is used. Thousands of forest fires are started 
every year by campers who do not put out their fires or who 


Fic. 95. Students who failed 
to get a diploma 
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throw down cigars or cigarettes carelessly. Many fires in 
buildings also are started by careless smokers. 

250. Other narcotics. In addition to alcohol and tobacco, 
there are other narcotics which are more immediately danger- 
ous to human life and happiness. Chief among these is opium. 
The source of opium is the coagulated sap of the capsules of 
different species of poppy, grown chiefly in India, China, 
Turkey, and Persia. Morphine, the principal active substance 
in opium, has been separated from the cruder product of 
opium. Heroin is a dangerous drug manufactured from mor- 
phine. It is reported now, however, that it is being manu- 
factured from coal-tar products. Cocaine is usually made 
from the leaves of the coca plant, although it is also being 
made now from coal-tar products. 

All these drugs dull or stop consciousness of pain and part 
of its effects on the system, and for that reason they are used 
in some cases in the practice of medicine. But the conscien- 
tious physician gives them for only the shortest possible time 
because he knows the danger of establishing the drug habit. 
Although they do deaden pain, they may have a poisonous 
effect in interfering with the normal action of the cells of the 
body, especially the cells of the nervous system. They tend 
to create in the user a craving for them and to paralyze the 
power of self-control so that the victim who begins the habit 
soon finds that he cannot stop. A change in his character 
often takes place rapidly. The problem of securing the drug 
becomes foremost. The addict may lose his self-respect, honor, 
ambition, and truthfulness. To get the drug he will sometimes 
lie, steal, and commit crime. 

The dangers from the use of these narcotics are so great 
that, through the initiative of the United States, an interna- 
tional opium conference was held in Shanghai in 1909. This 
was followed by a second and third conference at The Hague 
in 1912 and 1913. The League of Nations is taking an active 
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interest in international codperation looking toward the con- 
trol of this hideous traffic, for it is now a world problem. One 
‘difficulty in the solution of this problem is the great finan- 
' cial profit gained by nations and individuals in this traffic. 
The influence of financial interest in spreading the drug 
habit is shown by the fact that Dr. Carleton Simon, former 
special deputy police commissioner of New York, estimated at 
one time that while fifty-eight ounces of heroin were lawfully 
prescribed by the medical profession in the city of New York 
during a period of twelve months, seventy-six thousand ounces 
were consumed. Smuggling and illegal selling are difficult to 
detect, especially since the evil effects of these narcotics are 
not appreciated by people in general. 

A legislative committee appointed by the New York legis- 
lature sums up the case as to narcotic drug addiction as fol- 
lows: ‘*The cause is ignorance, the consequences misery, the 
remedy education.”’ Every intelligent person understanding 
the appalling consequences of the use of habit-forming drugs 
will rigidly let them alone. 

251. Form health habits instead of drug habits. Drugs 
should be taken only on the advice of a reliable physician. 
Experimentation with drugs and drinks offered by strangers 
should be avoided. We should learn to meet bravely every 
situation involving pain. Most pain is due to removable 
causes. Nothing but their removal constitutes a real cure. 
This should lead us to avoid pain-deadening drugs. 

Although drugs, when properly administered by a physi- 
cian, may be helpful, the general habit of taking medicine 
whenever one feels the least bit below usual efficiency is a 
dangerous practice. It is better to rely on good health hab- 
its, such as eating plain nourishing food, getting wholesome 
recreation, living as much as possible in the open air, and 
drinking plenty of water. Physicians are more and more 
prescribing right habits of living instead of drugs. 
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252. Misleading patent-medicine advertisements. Some- 
one has aptly described the American people as ‘ta. nation 
of patent-medicine swallowers.” To judge by the amount of 
space used in newspapers, magazines, and billboards, the 
owners of patent-medicine panaceas must find that it pays 
to advertise. 

This is a peculiar commentary on the intelligence of the 
great majority of our people, that when it comes to a ques- 
tion of regaining health they seem to believe everything they 
see in print. No matter how absurd or extravagant the claims, 
they will try the thing anyhow, with a childlike credulity that 
would be amusing if it were not so often tragic. 

It would not be so serious if they were simply defrauded of 
money amounting to hundreds of millions of dollars a year; 
but, in trying to doctor themselves after reading patent- 
medicine advertisements, they frequently delay consulting a 
physician until a serious and perhaps fatal condition has arisen. 

So great has this evil become that progressive teachers in 
our schools are combating it by insisting constantly on the 
necessity of consulting a reputable physician, and by warning 
against believing the misleading statements found in most 
advertisements of proprietary remedies. 

There is no magic in drugs. Medicines advertised to cure 
tuberculosis, cancer, kidney trouble, and heart trouble are 
frauds pure and simple and have been exposed as such, over 
and over again. 

The following warnings should be observed by every citizen : 

Many much-advertised tonics and health builders depend 
on the alcohol they contain for their effect on the feelings 
of the user. Thousands of innocent men and women have be- 
come victims of alcoholism by taking these seemingly harm- 
less “‘tonics.” 

The much-advertised “headache powders” and drugs of 
that kind depend for their pain-deadening effects on heart- 
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depressing drugs that are frequently injurious or habit-forming, 
and sometimes fatal. Thousands of innocent men and women 
have become victims of the drug habit by taking seemingly 
harmless headache powders. 

The much-advertised dentifrices and mouth washes often 
make exaggerated and misleading claims, such as curing 
pyorrhea, killing germs, and so on. No dentifrice will make 
yellow teeth white. Consult a dentist. 

The much-advertised cold cures are misleading and decep- 
tive. They often do much harm by encouraging people to 
continue their occupations when they ought to be in bed, thus 
making their own illness more serious and more lasting, and 
at the same time probably infecting dozens of others with 
whom they come in contact.. 

Anti-fat cures and reducing agents frequently contain thy- 
roid extract. This drug should never be taken without the 
advice of a physician. 

Numerous “physical-culture”’ papers and magazines carry on 
a relentless campaign against the regular medical doctors. They 
do a great deal of harm by encouraging people to doctor them- 
selves or to take up some much-advertised quack treatment. 

Of testimonials it is well to know that some of these are 
frauds pure and simple: they were never written by the per- 
son named. Some were written by people. who felt at the 
time that they were benefited, but may since have died of the 
disease mentioned. 


For Informal Discussion in Class and at Home 


1. Collect additional information to show how the custom of 
drinking alcoholic liquors has changed during the last hundred years. 

2. Explain why we know alcohol is a narcotic rather than a 
stimulant. 


3. Write out a list of the unfortunate effects of the use of alcohol 
referred to in the previous pages. 
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4, Write to a railroad or a large business house and inquire 
about the possibility of their hiring people who are known to drink 
alcoholic liquor. 


5. Write a composition of five hundred words on ‘‘ Cigarettes and 
Athletics.” Base it upon facts. 


6. Report on the present world-wide war against habit-forming 
drugs. 


7. Report on the chapter concerning patent medicines in Fish- 
bein’s “‘ Medical Follies.” 


8. Write to the American Medical Association, 55 North Dear- 
born Street, Chicago, Illinois, for some of their free literature on the 
subject of patent-medicine frauds. Give a report to the class. 


CHAPTER XX 
THE CONQUEST OF DISEASE 


253. The battle in the gloom. Scientists estimate that man 
has lived on the earth for more than fifty thousand years. 
Although authentic history goes back no more than five or 
six thousand years, it is safe to say that man has always been 
interested in warding off sickness and in being healthy. At 
the very dawn of history, when science had not yet begun its 
work and the gloom of ignorance and superstition was almost 
impenetrable, man had his theories as to the cause of illness. 
One of the first of these theories, the demonic theory, asserted 
that illness was caused by evil spirits. It was the business of 
the primitive medicine man to cast out these evil demons 
from the bodies of those who were afflicted. This was often 
attempted by magical ceremonies, such as the beating of 
drums. Another belief asserted that disease was meted out 
by an outraged deity to an individual or a race for sins 
committed. According to another theory illness was due to 
vapors, or miasma, rising from low, swampy areas. In con- 
nection with this miasmatic theory was the belief that disease 
was generated from the decomposition of organic matter. 
Even today some people think that the night air is harmful. 
It was not until the nineteenth century that the real cause 
of disease was discovered. 

254. The new world under the microscope. One of the first 
steps in laying the modern foundation of medicine came 
through the perfection of the microscope. The researches of 
Leeuwenhoek and other brilliant investigators revealed an 


immense world of living things not visible to the naked eye. 
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At first these new organisms, called bacteria, were largely 
curiosities. Little by little it became known that this new 
world was in part friendly and in part a great menace to health- 
ful living. Without these bacteria there could be no decay in 
the world. Dying plants and leaves, if they did not decay 
through the action of bacteria, would soon make all life impos- 
sible. Bacteria seem to be necessary in making butter and 
cheese, in tanning leather, and in accomplishing many things 
in industry. These same forms of life are also responsible for 
the spoiling of food. 

Finally it was discovered that bacteria were a major cause 
of disease. After thousands of years in which man had been 
blindly fighting that arch enemy, this discovery is to be re- 
garded as one of the greatest of all scientific achievements 
if not the greatest. It eventually made possible the control of 
disease. 

255. The beginnings of modern medicine. Science is older 
than bacteriology. Hippocrates, Sydenham, and Morgagni 
attempted to apply scientific methods to the control of disease 
and had an honorable amount of success. William Harvey 
described the circulation of the blood in 1628; Antoine 
Lavoisier, the founder of modern chemistry, discovered oxy- 
gen in 1769; Joseph Priestley discovered nitrous oxide in 1772 ; 
Edward Jenner laid the basis of vaccination against small- 
pox in 1796; René Laénnec invented the stethoscope in 1815 ; 
Crawford W. Long performed the first surgical operation 
with the patient under the influence of ether in 1842. But 
the really scientific control of disease began with the work 
of Louis Pasteur, who discovered that certain diseases had a 
germ origin. Pasteur was celebrated as the discoverer of a 
treatment for rabies. The word ‘‘pasteurization”’ was coined 
after his name. Gradually the cause of one disease after an- 
other was discovered, until today there are few diseases the 
origin of which is still unsolved. The control of microorganisms 
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means the control of many diseases. The successful investiga- 
tions of the specific diseases, those for which we have remedial 
or curative agents, have been accomplished only after long 
periods of labor by large numbers of research workers. It was 
by the discovery of an- 
tiseptics in 1867 that 
Joseph Lister, at the 
age of forty, became 
the founder of modern 
surgery. Among. the 
other great heroes of 
modern medicine are 
Robert Koch, who, 
at the age of thirty- 
nine, discovered the 
tubercle bacillus; von 
Behring, who first used 
diphtheria antitoxin in 
1890; Niels Finsen, dis- 
coverer of the proper- 
ties of the ultra-violet 
ray; Madame Curie, 

a ae discoverer of radium; 
Fic. 96. Madame Curie William Roentgen, dis- 


Discoverer of radium, which has worked miracles in COVErer of the X Tay ; 
the cure of disease Walter Reed, discov- 


erer of the cause of 
yellow fever, and General William C. Gorgas, conqueror of that 
disease; Paul Ehrlich, discoverer of salvarsan; Bela Schick, 
famous for the discovery of the test to determine immunity 
or susceptibility to diphtheria; William H. Park, renowned 
bacteriologist, for his work with toxin-antitoxin; the Dicks, 
who paved the way to immunization against scarlet fever; 
and Frederick G. Banting, who discovered insulin for the 
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treatment of diabetes. The list of these heroes and heroines 
is legion. Many scientific men lost their lives because of their 
zeal. The battle is still going on, and will probably continue 
until every disease has lost its terrors and been vanquished. 

256. Two types of disease. All diseases may be classified 
roughly into two great groups. One form of disease can- 
not be transmitted from person to person; these are some- 
times referred to as degenerative diseases. Bacteria are not 
directly responsible for such diseases. Among such illnesses 
are heart disease, kidney disease, hardening of the arteries 
(arteriosclerosis), and diabetes. Many of these diseases occur 
in middle life, when the body is often weakened by the strain 
of long-continued work or unhealthful habits. 

Communicable diseases are those that can be transmitted 
from person to person. Every contagious disease is caused 
by some form of microdrganism. These are catching because 
the microorganisms which cause them are transferred in some 
manner from the sick person to the well but susceptible person. 
Among the communicable diseases are typhoid fever, pneu- 
monia, and influenza. Contagious and infectious diseases are 
preventable. 

257. How bacteria appear under the microscope. Since bac- 
teria play such an important place in the life of man, it is 
desirable to know as much as we can about them. Bacteria, 
or germs, are a very low form of plant life. They are the sim- 
plest forms of life that we know anything about. They are 
all so small as to be invisible without the use of a microscope. 
Ten thousand of them laid end to end would on the average 
reach about an inch. About five hundred million of them 
could be placed flat on a coin the size of a quarter. Students 
of biology found it necessary to use a new and special unit of 
measurement in this field of work. This unit is called a micron 
and is one twenty-five-thousandth of an,inch long. Some bac- 
teria are so tiny that we have not yet been able to see them 
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with the highest power of microscope. We only know that 
they exist because of their activities. 

Each bacterium consists of a single cell, but this cell per- 
forms all the necessary functions in order to live. It breathes, 
absorbs food, excretes waste products, grows, and reproduces 
just as well as any kind of plant. The reproductive process is 

very simple. A germ 
grows until it reaches 
maturity and then di- 
vides into two germs, 
which, in turn, grow 
again and divide into 
two more. Under very 
favorable conditions a 
germ may grow to its 
full size and divide in 
about half an hour. It 
is easy to see how at 
this rate a single germ 
could speedily number 
a million. 


a ie As seen under the mi- 
gt bell ue pen eee croston biter 
d, diplococci (in pairs); e, spirilla (corkscrew- different forms and 
shaped) ; f, SL ras, (the phagocytes shapes. The coccus is 

shaped like a berry or 
billiard ball. When these bacteria are in pairs they are called 
diplococci; when they occur in chains they are known as 
streptococci. The staphylococci appear like a bunch of grapes. 
The staphylococci and streptococci are the chief pus-producing 
germs. The bacilli are pencil-shaped, and the spirilla look 
like corkscrews. 
258. How disease is transmitted. Through human beings. 
The chief menace to public health is the person who is ill 


Fic. 97. Different kinds of bacteria as they 
appear under the microscope 
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from some communicable disease. Direct contact with such 
a person is always fraught with danger. All body discharges 
from a sick person should be destroyed, dishes should be ster- 
ilized, and clothing should either be destroyed or made sterile. 

Not only sick people but healthy persons who have had a 
disease may endanger the health of others: people who have 
had typhoid fever, diphtheria, and scarlet fever may harbor 
these germs of disease for months and even years. 

It is estimated that in New York City alone there are over 
fifty thousand carriers of diphtheria. Many of these individ- 
uals have never had the disease themselves and yet are able to 
disseminate this disease among susceptible people with whom 
they come in contact. The recognition and control of chronic 
disease carriers is an important health problem. 

One of the most conspicuous disease carriers in the history 
of public health was the cook known as “Typhoid Mary.” 
Between 1902 and 1907 she was employed in six different 
families and was the means of infecting with typhoid fever 
twenty-six persons in all. In 1907 it was found that she was a 
typhoid carrier and she was detained, but was released by the 
authorities with the understanding that she would no longer 
handle food. She was then lost sight of; but in 1915 it was 
discovered that there were twenty-five cases of typhoid fever 
in the Sloan Hospital of New York, where it was discovered 
she had been employed. Many epidemics were traced to her. 
Finally she was permanently detained by the authorities on 
Welfare Island in the East River, New York. 

The story of Typhoid Mary shows how important it is to 
have food handled by healthy persons and by those who are 
cleanly in their habits. Many cities require those who handle 
food to pass a thorough physical examination. 

Through animals and insects. Animals may suffer from dis- 
eases that are directly or indirectly transferable to man. 
Among these diseases are anthrax, intestinal parasites, tuber- 


292 HEALTH ESSENTIALS 


culosis, glanders, and bubonic plague. Some animals are mere 
mechanical carriers, such as flies, that come in contact with 
human and other kinds of filth and then perhaps transfer it 
directly to dishes or to food which is eaten. Mosquitoes, 
lice, rats, fleas, and the tsetse fly are other mechanical car- 
riers. To destroy these creatures or to prevent them from — 
coming in contact with man would prevent much illness. 
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Fic. 98. Science eliminates yellow fever 


This graph shows how rapidly yellow fever disappeared at Guayaquil when a successful 
fight was made against the stegomyia mosquito 


Some animals carry germs within their own bodies. They 
are then said to be hosts for disease germs. As they come in 
contact with susceptible individuals they may deposit bac- 
teria in their tissues and so cause disease. Certain species of 
mosquitoes carry malarial and yellow fever, but only after they 
have bitten people having these diseases. Carefully screening 
such patients from mosquitoes and destroying the breeding 
places of these insects have made health usual in places where 
disease was formerly general. 
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Through the air. It is now known that bacteria may be 
carried in the air through air currents. In 1897 Flugge estab- 
lished the fact that air may convey microérganisms not only 
when dry, as in dust, but also in the form of fine droplets of 
moist sputum, or spit. . 

The importance of this method of carrying disease has been 
greatly exaggerated. Microbes are parasites. They prey on 
human bodies or other animals. They may and often do 
survive for a time outside the body, but only for a time. 
Disease-producing bacteria, except the tubercle bacillus and 
tetanus bacillus, when found outside a human or animal body, 
are nearly always dying with great rapidity. In dust and air 
parasitic microbes speedily perish. For this reason it seems 
quite probable that dust has been greatly exaggerated as a 
means of conveying disease. Ordinarily bacteria must be 
transferred with rapidity from one person to another if the 
disease is to be transmitted. Dust, however, acts as an irri- 
tant to the skin and air passages and offers some chance for 
conveying disease, so that it should be prevented and avoided 
as much as possible. 

Through droplet infection. Contact with crowds, especially 
in close, badly ventilated places, is favorable for the trans- 
mission of disease. The chief danger is from droplet infection. 
Germ-laden particles of mucus and saliva are discharged into 
the air in the act of talking, coughing, and sneezing. These 
droplets may rise as high as six feet or more in the air, where 
they may float about for some time. The distance to which 
they may travel depends on the force with which they are 
expelled, the nature of the air currents, and the size and 
weight of the droplets. Germs remain alive for a longer 
period in the dark than in the light. Direct sunlight soon 
kills them. For this reason it is desirable, especially during 
the winter when colds are so common, to avoid crowded 
places. It is a good plan to walk in the open air whenever 
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it is convenient. Infection is less likely to occur out of 
doors because of air dilution and the germicidal action of 
the sunshine. 

Spitting on floors and sidewalks in public places is now 
usually forbidden by law as a filthy and dangerous habit. 
Not attempting to cover a cough or sneeze with a handker- 
chief has not yet been made a crime. It may be. All schools 
that are attempting to safeguard the health of their pupils 
regard any such behavior as a serious offense. Many boards 
of health have a rime which runs as follows: 


Cover your sneeze, 
And help prevent the spread of disease. 


Through foods. Since many diseases are contracted by way 
of the digestive system, keeping foods free from contamination 
is very important. Polluted water is one of the most common 
ways of transmitting such diseases as typhoid, dysentery, and 
cholera (see Chapter XXVI). 

Milk, because it is a liquid and also a food, is a favorable 
medium for germs. It may be responsible for the transmission 
of pathogenic, or disease-producing, germs from cows to man. 
Tuberculosis and foot-and-mouth disease may be transferred 
in this way. Milk may easily be contaminated also by disease 
carriers and by persons who are unclean in their habits. Septic 
sore throat, diphtheria, typhoid fever, and scarlet fever may 
be transmitted in this way. Diarrhea in infants is often caused 
by a contaminated milk supply (see Chapter XXVII). 

Shellfish from polluted waters may cause epidemics. Oysters 
taken from beds polluted by sewage may cause typhoid. Since 
the careful supervision of grounds from which oysters may be 
taken, disease due to this cause has become rare. It has also 
been shown that oysters even from contaminated sources may 


be rendered harmless by storing them for a time in chlorinated 
sea water. 
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Because of a disease in the animals or because of question- 
able methods of handling, meat may be dangerous. In large 
measure this danger may be prevented by government inspec- 
tion of meat and also by cooking, which kills the germs. 

Botulism is a form of poisoning which may sometimes result 
from the eating of decomposed meat and spoiled canned food. 


International Newsreel 


Fic. 99. The airplane helps man 


The airplane is now being used to oil streams and kill malarial mosquitoes (anopheles) 
and to spray potato plants to protect the food supply. It is shown above spraying 
cotton plants against the boll weevil 


259. The routes of infection. The body is admirably adapted 
to resist the invasion of disease, but there are certain gateways 
that need to be especially guarded. A knowledge of these gate- 
ways helps us to protect ourselves. 

One of the common routes of infection is through the skin 
and mucous membrane. These membranes protect the body 
in much the same way that bark protects a tree. The slight- 
est scratch or wound of the skin makes infection possible. 
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Even the slightest abrasion of the skin should be cleansed 
with soap and water and have an application of iodine or 
mercurochrome. Even the tiniest scratches and wounds when 
uncared for sometimes lead to the most serious consequences. 

The tonsils and adenoids, especially if diseased, are impor- 
tant points of entrance for many infections. They are usually 
the seat of invasion of scarlet fever and diphtheria. Diseased 
tonsils and their pathogenic bacteria are frequently the cause 
of rheumatic fever, arthritis, kidney disease, heart disease, 
chorea (St. Vitus’s dance), and sinusitis. The tonsils and 
adenoid tissue have so often been found responsible for the 
various ills which human beings have that no reputable 
physician overlooks them in ascertaining the cause of disease 
when he treats a patient. 

It is interesting to note that particular diseases have their 
own special entries. Many pathogenic bacteria lodge on the 
surface of the body, but very few of them find a place of 
entry. If a germ of measles lodges on the skin, it will be 
without power to produce the disease; but if the same or- 
ganism lodges on the mucous membrane of the nose or throat 
of a susceptible person, the disease will develop. 

Another focus for infection is the teeth. Abscessed teeth 
often cause rheumatic fever, arthritis, and changes in the 
kidneys, heart, and blood vessels. 

The digestive tract is another entrance for infection. Chol- 
era, typhoid fever, dysentery, and intestinal parasites are 
contracted in this way. In infancy tuberculosis is frequently 
contracted through the use of raw milk from tuberculous cows. 
Particularly in the case of infants the seat of the tuberculous 
trouble may be located in remote glands or in the lungs and 
no trouble be found in the digestive tract, where the germs 
found entrance. 

Bacteria that cause pneumonia and pulmonary tuberculosis 
enter the lungs through the respiratory tract. 
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An infection like septicemia, or blood-poisoning, may be 
carried to various parts of the body by the circulation. 

260. The destruction of bacteria. Since disease may be 
transferred through things that have come in contact with sick 
people or others that may carry disease, knowledge of the 
ways of killing germs is important. Until recently the burning 
of sulphur or some other chemical in sick rooms was thought 
to be effective in killing germs. This method has now been 
discarded. In place of that there is a boiling of clothing and 
bed linen and the careful washing of the walls and furniture 
of the rooms. Windows are opened, doors are closed, and 
sunlight and air are permitted to flood the room for at least 
twelve hours. Strong sunlight soon kills germs, and for that 
reason it is better to have homes in open spaces. It is a mistake 
to have homes too much in the shade. It is an advantage to be 
able to flood rooms with sunlight through open windows. 

Probably one of the easiest and safest methods of killing 
germs is through heat. In laboratories or hospitals this is a 
common method employed for sterilizing instruments and other 
materials used in operations. In days gone by it was expected 
that in case of an operation there would be suppuration, or 
pus production, in the wound, but today such a result usually 
indicates carelessness on the part of the surgeon. Now, be- 
fore an operation the part of the body to be operated upon 
is treated with alcohol and iodine or some other antiseptic, 
the instruments and dressings are carefully sterilized, and the 
physician wears a sterile gown, cap, face mask, and rubber 
gloves that have been soaked in disinfectants. Precautions are 
taken to eliminate all possible means of infection. 

261. The isolation and quarantine of people with contagious 
and infectious diseases. Since every person who is ill or carries 
disease is a menace to the health of other people, health de- 
partments and school departments are usually very strict in 
regulations to protect the public. First of all, there is a law 
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requiring doctors and others to report the disease. In serious 
diseases like typhoid fever, measles, scarlet fever, and diph- 
theria the health department insists upon isolation of the 
patient. This may be accomplished through a contagious- 
disease hospital or by securing proper treatment at home. 
Only those who are needed to take care of the patient are 
permitted to be in the room. Nothing should be allowed to 


BOARD OF HEALTH REGULATIONS CONCERNING READMISSIONS TO SCHOOL 
AFTER CONTAGIOUS DISEASES 


Every school teacher or pupil who is a member of a family in which a case of Diphtheria, 
Scarlet Fever, Cerebrospinal Meningitis or Acute Poliomyelitis has occurred must be excluded 
from school until readmitted by the Department of Health. Children and teachers with Measles 
are excluded from school, but are permitted to return five days after the appearance of rash, 
provided the rash and all catarrhal discharges have disappeared. Those who have had Measles 
may continue at school. Those who have not had Measles are excluded from school until fourteen 
days after date of last exposure. Private physicians are authorized by the Department of Health 
to readmit children or teachers who have suffered from or have been exposed to Measles. In 
cases of Liberty Measles, Chicken Pox, Whooping Cough and Mumps, only the sick child is to 
be excluded. In cases of Smallpox, all teachers and pupils residing in the building must be excluded. 

School children exposed to an infectious disease will be given a special certificate readmitting 
them when regulations of the Department of Health are complied with. Applications should be 
made to the Branch Office of the district in which pupil resides. 


Fic. too. Have you a public-health conscience ? 


Help to limit the spread of disease by obeying your health department’s rules concerning 
contagious diseases. Are they similar to the above? Exclusion from school or business 
and proper home isolation are two modern ways of protecting the public 


leave the room until it is thoroughly disinfected. The period 
of isolation varies with different diseases. In cases of acute 
contagious disease others who have been exposed to the disease 
and may be coming down with it should be promptly isolated 
until all danger is past. After recovery the patients are not 
allowed to go back to school or to associate with others until 
medical advice shows that it is safe to do so. 

262. How the body protects itself against disease. Although 
we are constantly threatened by pathogenic bacteria, we are 
able to counteract these dangers in most cases because the 
body is so well adapted to fight disease. The skin, as we have 
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noticed, offers excellent protection against a multitude of 
dangers. Tears mechanically wash out the eye, so that it is 
not often infected. The tears also have a slight germicidal 
power. Both the saliva and the nasal secretions have germi- 
cidal power. The resistance in the mouth is so great that it 
is seldom that a mouth wound becomes infected. The air 
passages are also well protected. Hairs in the nose tend to 
strain the dust from the air. Hairlike bodies called cilia in the 
air tubes of the lungs also protect against dust. If germs are 
carried into the lungs they may be walled in by cells and die. 
Those carried into the digestive tract are combated by the 
various digestive juices and thrown out of the system with 
intestinal wastes. If they manage to find their way into the 
circulation, they stand a good chance of being devoured by 
swarms of hungry white blood corpuscles. 

When bacteria enter the circulation, they manufacture a 
poison called toxin. The poisonous action of the toxin makes 
the susceptible person ill. All the cells of the body work to 
combat these toxins. The cells manufacture a substance called 
antitoxin which destroys the bacteria and makes the toxin 
harmless. When the body manufactures enough of this anti- 
toxin, the disease is controlled. 

Thus at every point the body protects itself so admirably 
that we are seldom really ill. 

263. Natural immunity. When there is sufficient antitoxin 
in the blood to combat a disease successfully, the person is 
said to be immune. There are some persons who seem to have 
a natural immunity to certain diseases. Although such per- 
sons have never had a recognized attack of a special disease 
which would stimulate the production of an antitoxin, they 
actually have an immunity to that disease and do not get it 
even though they may associate with one who has it. 

264. Acquired, or active, immunity. When a person becomes 
ill with measles, nature begins to produce the antitoxin to 
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combat the toxin of the specific bacteria causing measles. 
When a sufficient quantity of antitoxin is produced within 
the body to counteract the germ causing measles, the person 
gets well. This measles antitoxin produced within one’s body 
is in most instances a permanent part of that individual’s 
blood; that is, it remains in the system throughout life, and 
hence we have noticed that a person who has had measles 
seldom gets the disease again. If, in very rare instances, such 
a person develops measles again, it is proof that for some 
reason the system has lost some of the antitoxin. Acquired im- 
munity holds true also for scarlet fever, chicken pox, mumps, 
whooping cough, and smallpox. One attack, however, of 
diphtheria, pneumonia, tonsillitis, or “cold in the head”’ does 
not protect against a second attack; in fact, one attack seems 
to predispose to a second attack. 

265. Artificial, or passive, immunity. When it was discov- 
ered that contagious diseases were produced by bacteria, and 
that in the presence of an infection an antitoxin to combat 
the specific infection was developed in the system, scientists 
tried to find out what this antitoxin was. In many instances 
they found out how to make it, and as a result antitoxins, 
vaccines, and serums have been made outside the human body 
either in the laboratory or in animals. These antitoxins can 
be given to a well person to protect him temporarily against 
corresponding diseases or, while the individual is acutely ill, 
to help him fight the disease. The immunity from such anti- 
toxins is called artificial, or passive, immunity. The use of 
diphtheria antitoxin and scarlet-fever antitoxin offers notable 
examples of the production of artificial, or passive, immunity. 
Unlike active immunity, which lasts for life, passive immun- 
ity does not protect longer than three weeks. 

266. The war against smallpox. One of the greatest achieve- 
ments of medical science has been the discovery of ways to 
induce nature to manufacture antitoxins in the system and 
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thus produce an acquired immunity without actually having 
the disease. For many of the diseases this has been done. 
Vaccination is the term applied to this form of protection. 
There are several different methods of performing vaccina- 
tions, because there is a different antitoxin required for each 
specific disease. The fundamental principle is, however, the 
same in all cases. 

Smallpox was the first disease for which vaccination was 
used to induce nature to make an antitoxin without the per- 
son’s having the disease. The story of this discovery is one 
of the most fascinating in the history of medicine. 

It was observed centuries ago that if one had had smallpox 
he was thereafter incapable of having the disease. For this 
reason many of the Asiatic peoples purposely transferred 
smallpox. The Chinese sometimes collected on wood the pus 
from smallpox pustules and placed the pieces of wood in the 
nostrils of the person to whom they wished to give the disease. 
In Turkey a still more direct method was used of putting the 
pus from a mild case directly under the skin. If the result- 
ing illness was slight the person became immune without 
danger. Unfortunately such practices often started epidemics. 
The Turkish method continued until Jenner’s remarkable 
discovery. 

Among the English dairy people there was a belief that those 
who had had cowpox did not contract smallpox. To test this 
theory scientifically Dr. Jenner inoculated with smallpox ten 
people who had had cowpox. Not one of the ten took small- 
pox. For further proof he also inoculated a boy with pus taken 
from the hand of a dairymaid who had previously had the 
cowpox. Weeks later and again months later he inoculated 
him with real smallpox pus, but the boy did not get the dis- 
ease. Since the infectious material in this case came from a 
cow, it was thereafter called vaccine, and the process was 
called vaccination (after vacca, “‘a cow”). 
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Since the time of Dr. Jenner the method of vaccination has 
become safer and more certain because of the great care used in 
the manufacture of the vaccine and in the process of vaccination 
itself. In the preparation of the vaccine the same scrupulous 
antiseptic care is exercised as in a hospital operating room. 

Scientists have discovered that if the blood of a calf which 
has cowpox is allowed to touch a broken place in the skin of 
a human being who has not had the smallpox, it causes a 
sore to appear on that site very much like a smallpox sore. 
A person who in this way has had such a sore will not develop 
smallpox for at least seven years and sometimes longer, no 
matter how intimately he may associate with a person who 
has the disease. 

Blood is made up of a perfectly clear serum in which float 
the blood cells. These cells can be separated from the serum 
upon standing or when centrifuged. It is now known that 
if the serum of the blood of a calf sick with cowpox is placed 
on a broken portion of the human skin, this serum will be 
absorbed by the system. When absorption begins nature at 
once begins to fight the cowpox serum by making a smallpox 
antitoxin. The discovery of vaccination against smallpox is 
one of many instances in which the intelligence of man has 
improved on nature. 

The Health Section of the League of Nations recently stated 
that smallpox “is becoming increasingly rare on the continent 
of Europe.” Smallpox is increasing in the United States, how- 
ever, because of a false belief on the part of many people that 
there is a danger in vaccination. This belief is held in spite 
of the facts showing that hundreds of thousands of people 
are vaccinated every year without any serious harm. In the 
United States twenty-seven thousand cases of smallpox were 
reported during the first ten months of 1926. This illness is 
preventable if people will use the means that science has put 
within their reach. 
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267. Serums from convalescents. Serums of persons con- 
valescing from certain diseases are used to protect others 
from developing the same disease, or to cure them. For 
example, serum obtained from a person convalescing from 
measles or from one who has had the disease previously will 
protect against an attack of that disease. This applies also 
to diseases such as chicken pox, scarlet fever, and mumps. 

268. Diphtheria is prevent- 
able. It was a wonderful day 
for science when it was an- 
nounced that diphtheria could 
be controlled and prevented. 
It came about as the result of 
a discovery that a test could EK 
be made to find out whether Bee 
people were immune or not, 1906 1926 
and that, if they were not im- Fic. 101. Diphtheria deaths per 
mune, they could be made im- 100,000,000 population in the 
mune against that disease. United States 
New York and other cities Science is steadily gaining control of diph- 

; theria. In another twenty years we may 
have led the country in the hope to see it practically disappear 
campaign against diphtheria. 

The name which stands out in this great advance in medi- 
cine is that of Dr. Bela Schick. This physician discovered 
that when a few drops of diluted diphtheria toxin were injected 
between the uppermost layers of the skin there resulted a red- 
dened area in that site of the skin if the person did not have 
sufficient natural antitoxin against diphtheria in his blood to 
protect himself against the small amount of toxin injected. 

No reddened area follows a Schick Test if a person is im- 
mune to diphtheria. This test is absolutely harmless and 
almost entirely painless, and it is easily administered. It shows 
with accuracy those who could contract diphtheria if exposed 
and those who could not. The test alone does not have any 
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effect whatever on the production of an immunity and is of 
no value other than to indicate whether or not to vaccinate 
a child against diphtheria. The method of vaccinating against 
diphtheria is to inject a small quantity of toxin-antitoxin (a 
mixture of diphtheria toxin and diphtheria antitoxin) under the 


Wide World Photos 
Fic. to2. A hero who lived to see his own monument 


The dog Balto was the leader in Gunnar Kasson’s dog team that carried the antitoxin 

through the ice and snow to Nome, Alaska, to relieve the diphtheria epidemic there. 

Millions of people followed the thrilling story in their morning papers. The dog and 

his master are shown here at the dedication of Balto’s statue in Central Park, New 
York City 


skin at intervals of one week. Three inoculations are necessary 
to develop an immunity. The antitoxin within the body 
necessary to protect the individual against diphtheria is manu- 
factured very slowly. After vaccination it requires from three 
to six months for the production of an amount of diphtheria 
antitoxin necessary to protect against the disease. 
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It is absolutely necessary to re-Schick-test the individual 
six months after the last inoculation of toxin-antitoxin. This 
test in 95 per cent of the cases shows that the individual has 
been protected. In 5 per cent or less it is necessary to revac- 
cinate with toxin-antitoxin to bring about an active immunity. 
The toxin-antitoxin treatment will produce, so far as is known 
at the present time, a permanent immunity to the disease. 
Toxin-antitoxin is never given to a person already sick with 
diphtheria or to one who has just been exposed to the disease. 

The distinction between toxin-antitoxin and diphtheria anti- 
toxin must be borne in mind. Diphtheria antitoxin is ad- 
ministered to those already stricken with the disease and to 
those intimately exposed to it. Used in this way, antitoxin 
cures the sick ones and immunizes those exposed. This pro- 
tection, however, lasts only three weeks or less, after which 
time the passive immunity is lost, and the disease can be con- 
tracted again. On the other hand, toxin-antitoxin, when it is 
administered to well persons, produces active immunity, which 
protection lasts for life. 

269. The conquest of scarlet fever. In 1923 two doctors, 
G. F. Dick and Gladys H. Dick, working in the McCormick 
Laboratory of the Hospital for Infectious Diseases at Chicago, 
discovered a test similar to the Schick Test for diphtheria, to 
determine immunity or susceptibility to scarlet fever. Their 
discovery was heralded as a new weapon with which the 
medical profession could combat scarlet fever. Following the 
discovery of this test came the use of scarlet-fever antitoxin, 
obtained from horses in the same manner that diphtheria 
antitoxin is produced. For those individuals known through 
the Dick Test to be susceptible to scarlet fever, active im- 
munity should be instituted; that is, small doses of scarlet- 
fever toxin should be inoculated hypodermically at weekly 
intervals and in increasing doses for four weeks. They should 
be retested at the end of six weeks to determine whether or 
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not immunity has been established. For the treatment of 
severe cases of scarlet fever, scarlet-fever antitoxin should be 
employed. Those intimately exposed to the disease should be 
Dick-tested, before scarlet-fever antitoxin is used, to determine 
immunity or susceptibility. 

270. Common colds. One of the most common ailments is 
a cold. A cold is ordinarily an acute inflammation of the 
mucous membrane of the nose. Many colds cause little 
trouble, but often this inflammatory condition in the nose 
spreads to the ear, sinuses, throat, bronchi, and the cells of 
the lungs. Colds are due to a variety of germs. Therefore 
what is dismissed with the jocular phrase “Oh, it’s only a 
cold’? may be the beginning of a serious illness if it is not 
dealt with promptly and effectively. 

271. Avoid infection from colds. Colds may be considered 
as infectious diseases and are combated in a general way like 
most diseases. Since colds may be communicated by droplet 
infection and contact, it is wise to avoid people who have 
colds and to be careful about washing the hands before eat- 
ing. Only food and the toothbrush should be put into the 
mouth. 

272. Treatment of colds. To recover from a cold one should 
give the body the best possible chance to fight the infection. 
On contracting a severe cold it is desirable to go to bed. Food 
should be taken as the appetite dictates, plenty of water 
should be drunk, and the window should be kept open. If 
people on contracting a cold would go to bed for three days, 
they would not only recover much more rapidly but would 
also prevent the spread of infection. 

273. The prevention of colds. In addition to avoiding infec- 
tion, colds may be prevented to a great extent by hygienic 
living. Avoiding undue fatigue, living in the open air as much 
as possible, avoiding drafts, eating proper foods, and attend- 
ing to the regular elimination from the bowels are some of the 
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desirable habits to help prevent colds. Even if such habits 
do not result in complete prevention, they doubtless enable 
one to recover more quickly from a cold. Some physicians 
advocate inoculations against colds. While some people seem 
to be helped by them, they appear to have doubtful value. 
Recent studies, contrary to popular belief, indicate that cli- 
mate has apparently nothing to do with colds. The students 
in Stanford University, in a mild climate, seem to have as 
many colds as the students in Harvard University. 

274. The romance of surgery. The ease and safety with 
which operations are performed today is one of the out- 
standing achievements of this marvelous age. Within the 
memory of many now living it was thought to be homicidal 
to perform an abdominal operation. Today an operation for 
appendicitis is commonplace. The patient after a successful 
operation returns to work in about three weeks without any 
serious discomfort. Modern skill in surgery is so great that 
today serious but successful operations are performed on the 
stomach, intestines, lungs, kidneys, brain, and heart. Thou- 
sands of people who would have died or suffered from ill 
health have been restored to good health. The wonders of 
modern surgery can be fully appreciated only when projected 
against the gruesome history of the past. 

Before the discovery of anesthetics surgery was a horror. 
Operations were dreadful ordeals both for patients and surgeons. 
The awful shrieks from the hospital operating rooms filled 
those waiting for their turns with a nameless horror. People 
preferred to remain ill or die rather than to undergo opera- 
tions. In Europe surgery was left for centuries largely to 
barber surgeons and itinerant quacks. Patients were some- 
times hypnotized, or given large quantities of alcoholic liquor 
to produce intoxication. From the earliest time physicians 
were vainly experimenting in the hope .of finding something 
that would dull consciousness and eliminate pain. 
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The chemical discoveries in the latter part of the eighteenth 
century provided nitrous oxide, which incidentally was found 
to destroy pain. In spite of the fact that some successful op- 
erations were carried out on animals, the medical profession 
and the laity did not heed these demonstrations, and surgery 
continued to be a torture. Nitrous oxide and sulphuric ether 
were seized on by the populace, who found in them a pleas- 
ant means of exhilaration. Itinerant lec- 
turers on the marvels of the new chem- 
istry gave demonstrations throughout 
the country and made their meetings 
popular by getting young people to 
breathe ether. Meanwhile the audi- 
ences roared with laughter over the an- 
tics of the unconscious. A fashionable 
form of amusement at parties was to 

Bis Ted oat have “‘ether frolics,’ at which the par- 
Fic. 103. The increase ticipants became intoxicated from the 
in the number of public- jnhalation of ether. 

Rees Porte et At this time Dr. Crawford W. Long 
period of twenty years WAS practicing medicine at Jefferson in 

Jackson County, Georgia, many miles 
away from arailroad. He noticed that when people were under 
the influence of ether they sometimes sustained slight injuries. 
They uniformly assured him that they at no time felt any 
pain. These observations led him to believe that anzsthesia 
was produced by the inhalation of ether and that it could be 
used successfully in operations. 

At this time a Mr. James M. Venable consulted Dr. Long 
about having two small tumors removed from the back of his 
neck. He kept postponing the operation because of his fear 
of the pain. On the suggestion of Dr. Long he consented to 
have one of the tumors removed while he was under the influ- 
ence of ether. He gave no evidence of suffering, and after it 
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900 
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was over said that he had experienced no pain. This first 
successful attempt with ether to render a patient insensible 
to pain was performed on March 30, 1842, an epoch-making 
day in the history of surgery. A most important step in the 
progress of modern surgery had been successfully taken. 


Fic. 104. Safety in surgery 


Under modern conditions of cleanliness there is little danger or pain in a surgical 
operation. Notice that the surgeons in their preparation wear masks to prevent 
infection. (By courtesy of the Cambridge Hospital) 


Dr. Long was a modest man and did not rush into print. 
Without knowing about this discovery other men successfully 
experimented with ether. In 1846 Jackson and Morton united 
in claiming the discovery, but after much unfortunate con- 
troversy the priority of the claims of Dr. Long has been rec- 
ognized. Within a few years surgery became more popular, 
and splendid new conquests over disease were reported. This 
advance was not rapid, however, until after Pasteur’s great 
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discovery that germs were the cause of disease and Lister’s 
announcement of the discovery of antisepsis in 1867. 

Joseph Lister found the conditions in the English hospitals 
revolting. Hospital practice sixty years ago was disgustingly 


Harris & Ewing 

Fic. 105. Dr. Crawford W. Long, 

the first man to make surgery 
painless 


This statue was unveiled at the Capitol 
at Washington, D.C. 


filthy as compared with the 
cleanliness of modern operating 
rooms. Hospitals were often 
a menace. Gangrene was so 
prevalent that a slight wound 
which might have healed if it 
had not been neglected would 
develop in the hospitals into a 
serious and often fatal infec- 
tion. Before the discovery of 
anesthetics surgery had to be 
undertaken with great speed. 
Instruments were often used 
without any cleaning except 
dipping into a basin of cold 
water and wiping on a towel. 
If it was a complicated case 
the surgeon frequently held 
small instruments in his teeth 
or in his pocket for the sake 
of convenience. Infection was 
universal, so that all wounds 
were expected to suppurate. 
Lister’s experiments with car- 


bolic acid brought about a great improvement in surgery. He 
urged the necessity of preventing infection by not permitting 
germs to enter the open wound either on the surgeon’s hands 
or on instruments. This technique of aseptic surgery, devel- 
oped to such a remarkable extent in the modern operating 
room where instruments, bandages, and everything pertain- 
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ing to the operation are sterilized and made aseptic, was the 
capstone of the work of Long fifteen years before. Science was 
now free to continue its conquest of disease through surgery. 
In honor of his service to mankind Lister later received a 
baronetcy from the crown, and at last he was made a baron. 
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House dust 1186 Number centage 
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Chicken feathers .. 1094 Flaxseed 4.8 
Goat hair 865 Dog dander 44 
Duck feathers .... 1289 Buckwheat 3.4 


Goose feathers. ... 1085 Cottonseed 2.6 
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Mustard 2.4 
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Tobacco 
Pyrethrum 
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Fic. 106. Results of tests to determine the causes of certain 
types of asthma 


The discovery of the specific cause and the removal of the offending agent have resulted 
; in many cures 


275. Recent conquests. Since there are so many skilled 
scientists at work, it is not surprising that a month seldom 
goes by without recording some progress in the warfare 
against disease. 

Within the last few years diabetes has yielded to treatment 
with insulin; dogs have been successfully inoculated against 
rabies, thereby reducing the danger of transmitting the 
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disease to human beings; sunlight has been found to be a 
cure for rickets; diseases like pellagra and beriberi have 
been proved to be due to deficiencies in diet and so prevent- 
able and curable; and the causes of hay fever have been dis- 


Fic, 107. Common ragweed 


The pollen of this weed is one of the most common 
causes of hay fever 


covered and methods 
of immunization used. 
Asthma, a _ disease 
closely related to hay 
fever, has also received 
its share of investiga- 
tion. Recent investi- 
gations have disclosed 
that certain forms of 
asthma are due to an 
extraordinary hyper- 
sensitiveness of some 
people to inhalations 
of dander of horses, 
cats, dogs, and other 
animals; to pollens 
and house dust; to 
certain foods; and to 
other exciting causes. 
The discovery of the 
specific cause of the 
disease and the re- 
moval of the offending 
agent have resulted in 


many cures. The mere recital of the many achievements would 
take more space than is available in this book. Two of the 
more recent conquests are those over pernicious anemia and 


poison ivy. 


The striking results achieved in the treatment of human 
cases of pernicious anemia with diets containing large amounts 
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of liver in one form or another has been hailed almost as a 
panacea for a heretofore decidedly intractable and incurable 
disease. The vigorous regeneration of red blood corpuscles can 
be brought about by eating liver tissue of several species — 
beef, sheep, calf, and chicken. This 
has been accomplished with unques- 
tionable success. 

Persons susceptible to ivy poison- 
ing may now be rendered immune 
by the injection of the active prin- 
ciple of the ivy poison, which chem- 
ists have been able to identify. Itis | 
called lobinal. Poison-ivy eruption | _ 
appears on those portions of the \ Cocklebur 


“Control | 
Fe + ; 
| Short ragweed 


oo 


skin that have been touched with . {) = 
the sap either directly or indirectly.  \ | 
Poison-ivy eruption is not commu- . mer | 


nicable, but the presence of poison- \ | 
ivy sap on clothing, a bandage, ts 
towel, or handkerchief may cause : 
the eruption, even on a person who fd 
has not been near the plant. Prob- Fic. 108. Skin tests to de- 
ably, too, every part of the plant is ‘etme = cause of hay 
irritating. If one touches the stem rae ee es es 
gr tnevleator breaks off one of the cre that the pollens of both the 
roots, it is essential that prophylac- short and the giant ragweed are 
a é 5 the irritating factors that cause 
tie atreatment -be started immedi- 1... sever in the person tested 
ately with the hope of warding off 
the disease. Get into a tub of warm water. Wash thoroughly 
with soap that lathers easily. After a prolonged bath, rub 
down with alcohol, as the ivy poison is soluble in alcohol. Then 
rinse again with water. Change all clothing worn at the time of 
exposure and have as much of it as possible thoroughly washed 
and dried. Air the clothing that cannot be subjected to washing. 
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276. Conquests yet to be made. The success of science in 
combating disease since the dawn of scientific medicine about 
half a century ago is perhaps the greatest accomplishment 
of this period. Through the control of the anopheles and 
stegomyia mosquitoes malaria and yellow fever are fast dis- 
appearing. Through better 
methods of sanitation and 
through vaccination small- 
pox, typhoid, rabies, diph- 
theria, and scarlet fever 
may be prevented. Death 
rates from the dreaded tu- 
berculosis are fast declin- 
ing. Despite the prevailing 
skepticism toward immu- 
nity in this disease, for the 
reason that many claims 
in the past when subjected 
to a rigid test failed to meet 
all requirements, there has 
been by no means an entire 


Oe E lack of interest in the pos- 
Fic. 109. William Roentgen, discov- hilit fae eer 
erer of the X rays that have been used Sy ee ss pga nee ue 
so effectively in the curing of disease Inoculation against tuber- 


Probably there is more to be known about their culosis has ss uy a 
usefulness to man ceived new consideration 


as a result of studies by 
Calmette, Guérin, and their coworkers at the Pasteur Insti- 
tute, Paris. The immunity against tuberculosis, established 
through a vaccination of the newborn with Bacillus Calmette- 
Guérin (BCG), is said to be more than partial. Calmette 
and Guérin inoculated with BCG vaccine nine hundred and 
sixty-nine infants who were born from tuberculous mothers or 
had been in contact with a tuberculous person. In France the 


Brown Bros. 
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average mortality from tuberculosis among infants is about 
20 per cent. Among the vaccinated infants for the two years 
following vaccination the mortality was 1 per cent; it was nil 
after two years. The resistance to tuberculosis infection lasted 
more than four years. Hence the infants were immunized for 
the period when tuberculous infection is most dangerous. It 
is through such conquests that life is steadily being lengthened. 

We may expect further conquests. There is still little relief 
from cancer except through early detection, surgery, radium, 
and X-ray therapy. Little progress has been made with res- 
piratory troubles, such as pneumonia, influenza, and colds. 
Heart disease is still a menace. 

Through the patient research of scientists the next fifty 
years seem full of promise. The conquest may be nearly 
complete. Then, barring accidents, man will have realized 
the true goal of hygiene — to live to old age. 


For Informal Discussion in Class and at Home 


1. Who was the founder of modern bacteriology? of modern 
surgery? Who discovered the ultra-violet ray? radium? 

2. Defend the proposition that legacies should provide funds for 
medical research. 

3. What insect carries malaria from man toman? What methods 
should you employ to eradicate the disease (1) in a malarial dis- 
trict? (2) in your own city? 

4, Name at least six health workers who have aided in the con- 
quest of disease in your generation. Against which disease have 
they fought and conquered ? 

5. Who is your local health commissioner? Have the members 
of your class draw up resolutions petitioning the principal or your 
hygiene teacher to invite him to address the school on a health 
subject. 

6. What kind of war do you believe in? State the names of 
recent wars to make the world safe against disease, and give the 
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names of the research generals in command. For example, Gorgas 
led the war against yellow fever. Who are some of the others? 


7. How can you guard against diseases like smallpox, diphtheria, 
scarlet fever, measles, typhoid? against heart disease, rheumatic 
fever, diabetes, kidney disease, rickets, scurvy ? 


8. Knowing how diseases are transmitted, what precautions are 
you now taking to maintain your health? Do the members of 
your family know how? Appoint yourself a family health officer 
and see that the health rules and regulations are carried out. 


9. What scientific means have we of stating definitely that cer- 
tain people may or may not contract scarlet fever or diphtheria ? 
How successful has your city been in lowering the prevalence of 
these diseases ? 


10. What measures does your city take to prevent epidemics of 
typhoid fever? of smallpox? What is its attitude toward food 
markets? food handlers? sanitation of soda fountains? 


11. Read Fishbein’s ‘‘ Medical Follies.”” Relate to members of 


your family those chapters which revealed the most interesting 
and astonishing everyday facts concerning health. 


12. If you owned a dog, what preventive measures would you 
institute to prevent others from possibly contracting hydrophobia ? 
What is good for your dog should be good for others. Interest your 
neighbors. 


13. For how many years do smallpox vaccinations, typhoid inocu- 
lation, and diphtheria toxin-antitoxin safely immunize ? 


14. Report to your hygiene teacher on the following : 


Vaccinated against smallpox ...... Date 22 eee 
Vaccinated against diphtheria. . ... . Datei eho eee ee 
Vaccinated against typhoid ....... Date: 2. Au Bae 


Vaccinated against scarlet fever... .. Dates nj 23k oe oe 


CHAPTER XXI 
WHEN ILLNESS COMES 


277. Knowledge of home care of the sick a necessity. 
Through the remarkable advances of medical science in the 
last fifty years many diseases have become preventable. Yet, 
in spite of the combined efforts of all individuals and health 
departments interested in the prevention of disease, we are 
still confronted with certain illnesses and communicable dis- 
eases to which human beings are subject. Illness at some 
time or other is bound to invade the home. Under such con- 
ditions it is desirable to know what is the best thing to be 
done for the promotion of one’s own health and the health of 
other members of the family. 

278. The home or the hospital. In recent years public opin- 
ion has changed considerably concerning the present-day hos- 
pital. Formerly people had fears and superstitions regarding 
hospitals, but now it is not uncommon for people to seek ad- 
mission to medical institutions in preference to being treated 
at home. With chemical and pathological laboratories of 
research, X-ray and radium laboratories, electrotherapy and 
hydrotherapy apparatus, trained internes, nurses, and special- 
ists, to mention only a few of the advantages, there is every 
reason why sick people should prefer hospital care, particu- 
larly if their disease requires careful observation, study, and 
special treatment. Patients requiring surgical treatment should 
almost always be treated at a hospital. There are very few 
exceptions to this rule. 

There are, however, many mild illnesses that do not require 
hospital treatment. In many other ‘cases the cost of the 
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hospital care is prohibitive or hospital care is impossible 
because of a serious emergency. It therefore behooves every- 
body to be in a position to know something about disease: 
its symptoms and meaning, and the care of patients. 

279. Common communicable diseases. The communicable 
diseases of the contagious variety are essentially diseases of 
early childhood, and a child is usually far more susceptible 
than an adult. The reason for this is self-evident: the adult 
has passed through the period of childhood diseases many 
years ago, and his immunity is established. 

The transmissibility of the diseases common in early child- 
hood is increased on account of the intimate contact that 
occurs between children of pre-school and school age. As a 
rule the frequency of scarlet fever, diphtheria, measles, Ger- 
man measles, whooping cough, mumps, and chicken pox begins 
to increase with the opening of the schools in the fall, reaches 
its maximum in the late winter months, and decreases to 
the minimum at the close of the schools in the beginning 
of the summer. 

280. Simple records of the sick room. It is advisable for 
the attendant to keep simple records of the symptoms shown 
by the patient and notations of the progress of the disease. 
A record of the patient’s temperature, pulse rate, and num- 
ber of respirations per minute should be written on a special 
form or blank for the information of the attending physi- 
cian. This record should also include reference to bowel ac- 
tion, the emptying of the bladder, the number of hours of 
sleep, the nature of the food consumed and the amount, the 
water intake, the hourly record of the room temperature, 
and any other important items or changes noticed by the 
attendant. 

281. The selection of a physician. When it comes to select- 
ing a physician, the greatest care should be exercised. It is 
usually the custom to be influenced by the recommendation 
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of a neighbor, friend, or relative regarding the merits and 
ability of a physician. Anxious as they may be to assist, 
they are not in the best position to make the final selection. 
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Fic. 110. The graduate nurse insures proper care of the patient 


There exists in every community an organization known 
as the County Medical Society, which is an integral part of 
the State Medical Society, and all the state medical societies 
in turn make up what is known as the American Medical 
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Association. Only reputable and ethical physicians are per- 
mitted to become members of these societies. The best way 
to obtain information concerning a physician is to apply to 
the secretary of the local County Medical Society for a list of 
names of physicians living in your neighborhood upon whom 
you can call for medical and surgical aid. If there is need for 
a specialist in a particular branch of medicine or surgery, a 
request should be made for a list of men specializing in that 
branch of medicine. In addition to this source of information, 
which is, after all, the best, one can apply to a local hospital 
for the names of physicians on its staff. A selection made in 
this way would assure competent service. A physician should 
be engaged who is well thought of by his fellow practitioners, 
who exemplifies health himself, who is neat and immaculate 
in his personal appearance, and who preaches, practices, and 
prescribes preventive medicine. 

282. Selection of a nurse. There are many items which 
enter into the treatment oi the patient. The administration 
of specific drugs is only one part of the general treatment 
necessary to conquer the disease and restore the patient to 
normal health. 

After a physician has been engaged, the next most impor- 
tant step should be the selection of a trained nurse. She 
should be selected from the standpoint of personality, gen- 
eral appearance, training, experience, congeniality, and trust- 
worthiness. Trained nurses should be selected not at random, 
but from registries of nurses’ hospital alumni associations of 
established reputation. The physician in charge of the case 
is the person with whom the selection of a nurse should be 
intrusted. In many localities nurses work on a twelve-hour 
basis, but occasionally one can be engaged for twenty-four- 
hour duty. In the latter instance the nurse should have suffi- 
cient rest at night to make herself useful to the patient during 
the day. If because of financial reasons a trained nurse can- 
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not be employed, an undergraduate or practical nurse may be 
used. If for some reason even this service cannot be had, 
then the mother is the next best attendant. In this event she 
should be relieved of other household duties and responsibilities. 

The attendant should be clean in person, patient, and 
cheerful. She should be trustworthy in carrying out the 
physician’s orders, and she should respect matters of a con- 
fidential nature. Above all, whether she be a trained nurse, 
an undergraduate, or the mother, she should be directly re- 
sponsible to the physician in charge and should be held 
accountable for all matters pertaining to the care of the 
patient and the condition of the sick room. In the interests 
of the patient, all discordant influences, such as those from 
well-meaning relatives and friends, should be carefully guarded 
against. Inexperienced persons are apt to cause much con- 
fusion and mental anxiety to the patient and immediate 
members of the family through meddlesome interference. 

283. Selection of the sick room. The best available room 
in the house should be selected for the care of the patient. 
It should be selected from the standpoint of convenience, 
quiet, warmth, ventilation, and sunshine. All unnecessary fur- 
niture should be removed before admitting the patient. All 
petty annoyances, such as squeaky doors and loud-ringing 
telephone bells, should be eliminated. The source of any 
rattling sound should be discovered and removed. The ne- 
cessity of eliminating outside noises is such an important 
factor in the treatment of disease that when persons of 
influence are ill, neighboring street traffic is usually detoured 
to other highways. The room selected should be as near the 
bathroom as is possible. 

284. Isolation and quarantine. Towels, basins, and other 
utensils used for the sick one, which are often kept in the bath- 
room for convenience, should be carefully separated from those 
articles used by the well members of the family. 
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285. Ventilation. The utmost care should be given to ven- 
tilation. One should guard against direct drafts. The tem- 
perature of the room should not be above 68° F. except in 
special instances of children treated for croup and broncho- 
pneumonia. In such cases warmer air is desirable. Proper 


Fic. 111. A model room in a modern hospital 


Courtesy of Mt. Sinai Hospital, New York City 


ventilation is best obtained by having the window open both 
at the top and at the bottom. This permits foul air, which 
is warm and therefore rises, to be drawn out above and the 
fresh cool air to be admitted at the bottom. 

286. Lighting. Direct glare upon the patient’s eyes should 
always be avoided. This can be accomplished by partly draw- 
ing the window shades, by having him wear smoked glasses or 
an eye shield, by changing the position of the bed to obtain 
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side illumination, and through the use of screens attached to 
the lighting fixtures. Proper lighting adds much to comfort. 

287. Cleaning. The raising of dust to the level of the pa- 
tient’s nostrils must be avoided. Damp or oiled cloths or 
mops should be used in place of dry sweeping. A vacuum 


Fic. 112. Clean linen adds comfort 


The patient’s comfort is of the utmost importance. The bed linen should be fresh, 
immaculate, and smooth. Frequent changes are desirable 


cleaner is more satisfactory and should be used whenever 
possible. Cleanliness is one of the first laws of the sick room. 

288. General care of the patient. Irrespective of the nature 
of the illness, the patient should be isolated as completely as 
possible from the other members of the family until entirely 
recovered. Since the patient must be’confined, often for a 
considerable length of time, his comfort should be uppermost 
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in the mind of the attendant. The bed linen should be fresh, 
immaculate, and smooth. Frequent changes are desirable. 
Wrinkles in sheets or in nightgown or pajamas may cause 
abrasions of the skin. The pillows should be freshened from 
time to time during the day to give comfort and ease to the 
head and shoulders. If a hot-water bag or ice bag is used, care 
should be taken to see that there are no leaks, and in the case 
of hot-water bags or electric pads that they are properly 
wrapped and padded to avoid burns. This is particularly 
important should the patient be unconscious. During a seri- 
ous illness it is desirable not to have the patient sit up with- 
out the doctor’s consent, for fear that the muscular effort may 
cause damage to the heart. If the patient must be moved, roll 
him to one side. 

289. Disposal of body discharges. The proper disposal of 
discharges from the body is of the greatest importance in pre- 
venting the spread of disease. For this purpose disinfectants 
as prescribed by the attending physician should be used. For 
discharges from the nose, throat, eyes, and ears, small pieces 
of clean cloth, absorbent cotton, or gauze should be used and 
subsequently burned. A fresh supply of clean cloths should 
always be on hand. A paper bag pinned to the side of the 
bed is useful for collecting soiled gauze or cotton. 

Dishes should be washed and boiled separately from those 
used by the rest of the family. Remnants from the meal 
should be burned. The door knobs of the sick room should 
be covered with gauze moistened with antiseptic solution, and 
this gauze should be changed daily. 

290. Care of hands, hair, scalp, etc. The care of hands, hair, 
scalp, finger nails, and ears are important items in the treat- 
ment of disease and add to the general comfort of the patient. 

291. Oral hygiene (care of the mouth). Cleanliness of the 
mouth and teeth through the use of the toothbrush and a 
mouth wash is one of the most important items in the care 
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of the sick person and should be attended to before and after 
meals. In the event that the person is very ill the cleaning of 
the mouth and teeth should be done less frequently, but never 
neglected. Upon the cleanliness of the mouth depends very fre- 
quently the appetite of the patient, and since food is one of the 
essential items in the treatment of disease this phase of per- 
sonal hygiene should never be overlooked. 

292. Bathing. Since the skin aids in regulating body tem- 
perature, attention should be paid to bathing the patient at 
regular intervals. Bathing cleans the skin, opens the pores, 
gets rid of perspiration, refreshes the patient, and stimulates 
the circulation. It also gives an opportunity to move the 
patient and relieve pressure on certain parts of the body, 
particularly the bony parts. This in itself helps to prevent bed 
sores. There are several types of bath that a patient may be 
given: hot, warm, and cold baths, tub and sponge baths, hot 
and cold packs, and mustard foot bath. Each has its advan- 
tage. The type of bath to be given depends upon the nature 
of the disease and the condition and temperature of the pa- 
tient. The nature of the bath should be prescribed for the in- 
dividual need of the patient by the attending physician. In 
giving a bath in bed, there are several important points to 
remember. The temperature of the room should be at least 
70° F. Drafts should be excluded. The patient should never 
be chilled and never tired to the point of fatigue. The bed- 
ding should not be permitted to get wet. In preparing to 
give a bath the attendant should see that all the items nec- 
essary for the bath are at hand. 

293. Feeding the sick. The problem of what to feed the 
sick person should be solved by the attending physician, upon 
whom rests the responsibility of selecting the proper food for 
the particular illness. The meals should be carefully planned 
and perfectly served. Time and thought should be given to 
the preparation of the tray and the selection of tray cloth and 
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china. Special attention should be given to the method of 
feeding the patient. Much comfort will be derived from the 
use of a bed stand when feeding. A back rest is helpful also. 

294. The sick-room conversation. Sick-room conversations 
should be of a nature not to depress the patient nor to alarm 
him in any way. Cheer and hopefulness for a quick recovery 
should permeate the air. Visitors should not be admitted dur- 
ing the acute stages of the illness, and when the physician 
does permit them the attendant should limit their stay so as 
not to fatigue the patient. In the event that the disease is 
of a contagious nature, all visitors should be prohibited from 
entering the home. During the course of the illness members 
of the family should be quarantined in the home until the 
patient has been discharged by the physician and the rules and 
regulations of the local department of health complied with. 

295. Cleaning of the sick room and disinfection of toys. 
When the patient is fully recovered and the quarantine has 
been lifted, attention should be given to the cleaning of the 
room and the disinfection of such articles as are to be used 
again. No toy should leave the sick room in a condition to 
carry infection. Things of trifling value and those whose 
value has been exhausted should be burned. Metal toys and 
similar articles may be sterilized by boiling. The bed, floors, 
walls, and all other parts of the room should be washed and 
scrubbed thoroughly with soap and water. In the event of 
serious illness of a highly communicable nature, the room 
should be redecorated with fresh paint. Wall paper should be 
removed. After the room has been thoroughly scrubbed, the 
windows should be opened wide and fresh air and sunshine 
admitted uninterruptedly for a period of twelve hours or more. 

296. Convalescence. One of the most important periods in 
the treatment of the sick is the time when the fever has sub- 
sided and the disease has apparently been controlled. This 
is known as the convalescent period. It varies with each dis- 
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ease; after some diseases it is short, after others long periods 
of rest are required. In the case of measles the convalescent 
period is short; in diseases such as diphtheria, pneumonia, 
and influenza the convalescent period is fairly long. The tox- 
ins of these diseases have a more debilitating effect on the 
cells, tissues, and organs of the body than the poisons of other 
diseases. In many instances it is necessary to rest at least 
six weeks to recover completely from these enervating dis- 
eases. One may convalesce at home; but a short vacation 
in the country or other place where a change of scene and 
air will be beneficial is advisable. 

297. Amusement for convalescing children. Recreation in 
the form of diverting amusement should be supplied to chil- 
dren convalescing from illness. These amusements may be in 
the form of picture books, storybooks, balls, tricks, puzzles, 
and a host of games that are for sale in the various shops and 
stores in one’s neighborhood. The nature of the amusement 
will depend upon the age of the child. 

298. Home medication and treatment. Dangers of self- 
medication should be borne in mind when one treats a symp- 
tom; for example, a headache. The relief obtained is no 
reason for believing that the underlying cause has been re- 
moved. Headache is mentioned as a typical example, since 
more people suffer from this one symptom than from all 
other symptoms combined. 

It should be borne in mind that most drugs have more than 
one effect; so that if the drug is taken to relieve a symptom 
in one organ, that same drug may have a secondary effect 
upon other organs in the body. Such drugs as antipyrine, 
acetanalide, and similar coal-tar derivatives, which make up 
practically all the headache powders on the market, have 
secondary effects on the heart muscles and, in many instances 
where idiosyncrasies exist, on the kidneys as well. Grave dan- 
ger exists in the taking of advertised remedies, the composition 
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Fic. 113. Children seem to recover from an illness more quickly if they 
are provided with wholesome recreation 


of which is known only to the manufacturers. There is noth- 
ing new or mysterious about any advertised or patented medi- 
cine. Self-medication frequently leads to drug habits. For 
this reason the government has found it necessary within the 
last few years to prohibit the sale of certain habit-forming 
drugs without a prescription from a licensed physician. 
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299. Administering medicine in the home. It is assumed 
that when medicinal agents are taken by members of the fam- 
ily the suggestion has come from a physician. To be effective, 
medicines must be taken on time and at regular intervals. 
The dose must be accurately measured. Before administering 
medication the label on the box or bottle should be read care- 
fully. Never use medicine from a box or bottle without a 
label. Never select a bottle of medicine in the dark, nor judge 
its contents by the shape of the bottle or by the odor or color 
of the contents. Avoid mistakes by being careful. The house- 
hold medicine chest should contain only those remedies which 
are used either every day or from time to time, or else are kept 
for emergency purposes: it should never be stocked with medi- 
cines or drugs that have been used in a previous illness. 


First-Am EQUIPMENT FOR Home NurRSING 


Clinical thermometer Medicine droppers 
Bath thermometer Feeding cup 
Absorbent cotton Feeding tube 
t-inch and 2-inch gauzeroller bandages Eye cup 
5 yards adhesive plaster, 1 inch wide Bed back rest 
Wooden applicators Feeding-tray stand 
Thumb forceps Boric acid (powder) 
Scissors Bicarbonate of soda 
Basins Mercurochrome, 2 per cent 
Bedpan solution 
Douche, or irrigating can, one-quart Alcohol (massage) 
size Aromatic spirits of ammonia 
Hot-water bag or electric pad Vaseline 
Ice bag Boric-acid ointment 
Safety pins Can of mustard (powder) 
Croup kettle Liquid albolene 
Atomizer Mouth wash 
Rubber sheeting Simple laxative 


300. Fever. The normal temperature of the body is 98.6° F. 
by the mouth and 99° F. if taken by the rectum. Infants and 
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children should always have their temperature taken by the 
rectum. The temperature of the body is always elevated at 
the onset and during the course of an illness. When the dis- 
ease has been checked, the temperature returns to normal. 
Many diseases have characteristic fever curves. In pneumonia, 
typhoid fever, otitis media (abscess of the middle ear), pyelitis 
_(pus in the kidney), and malaria one can frequently tell the 
nature of the illness by inspecting the fever chart. An ac- 
curate record of the patient’s temperature aids diagnosis. 
Temperature should be taken by means of a clinical mercu- 
rial thermometer. There are two kinds: one to be used in the 
mouth, the other in the rectum. Clinical thermometers should 
always be thoroughly cleaned with alcohol before and after 
using. One should be careful also to shake down the mer- 
cury in the thermometer below the point indicating 98.6° F. 
before taking the temperature. An arrow or red line on the 
thermometer usually indicates this point. The thermometer 
should be left in the mouth or in the rectum for a minute or 
two, depending upon the degree of sensitiveness of the indi- 
vidual thermometer. Some will register at the end of one 
minute; others, at the expiration of two minutes.. Most ther- 
mometers are so marked. To one inexperienced in reading a 
clinical thermometer the utmost care should be taken to read 
it correctly. Mistakes may cause undue worry and alarm. 
A little practice will make one proficient in reading a Clinical 
thermometer. Cold water should be used to wash the ther- 
mometer after use. If the thermometer is washed with hot 
water, the mercury will expand beyond the limits of the 
thermometer, causing it to break. Thermometers are very 
easily broken, and eare should be used in handling them. If 
the thermometer is to be used several times a day (usually 
every four hours when the patient is awake) for several days, 
it should be kept in a small glass containing alcohol, with ab- 
sorbent cotton at the bottom of the glass to prevent breakage. 
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301. Pulse. An increased pulse rate and an altered quality 
of the beat are also indications of illness. The pulse is best 
taken on the radial (thumb) side of the wrist. It is a register 
of the heartbeat. The index finger should be used to count 
the pulse rate. The pulse rate varies according to age, being 
greater in infants and children than in adults. 
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302. Respiration. The rate of respiration per minute varies 
according to the age and state of health. In normal health 
the rate of respiration for infants, children, and adults is as 


follows: 
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In normal health the number of respirations per minute 
bears a relation to the number of heartbeats, or pulse rate, 
of approximately 1 to 4; during illness the respiration and 
pulse rates are often increased. In pneumonia, for example, 
the ratio is disturbed, and during sleep or rest is changed to 
1 to 3. This disturbance in the respiration-pulse (R-P) ratio 
is one of the characteristic symptoms of the disease. 
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303. Duties of parents in relation to communicable diseases. 
The head of every family is required by law to report immedi- 
ately to the local department of health the occurrence of a 
communicable disease in his home. Parents should comply 
strictly with the requirement of the law, not because failure 
to comply with the law is a punishable offense, but because it 
is their duty as citizens to act for the good of the community. 
In the event that there is a physician in attendance, it be- 
comes his duty to report disease. In many localities a placard 
is posted on the door of a house telling the nature of the 
illness within and advising against entering, for fear of con- 
tracting the disease and spreading it te others. 


For Informal Discussion in Class and at Home 


1. If you needed a nurse at home, how would you engage one? 
What is a mother’s helper? a practical nurse? a trained nurse? 
a registered nurse? 


2. If you had to consult a physician, how could you be reason- 
ably sure that he was competent to treat you? 


3. Have you ever visited anyone in a hospital? What did you 
observe? What resolutions did you make? 


4. What are the advantages for and against hospital care versus 
home care for the sick ? 

5. What are the important steps in preparing a sick room? 

6. State the important items in the general care of a patient. 


7. How are the well members of a family affected through ill- 
ness? Explain what is meant by “isolation”; by “quarantine.” 


8. Why is it important to know the common symptoms of illness 
and their significance? What bearing has this knowledge on such 
a disease as measles? as whooping cough? as diphtheria ? 


9. What are the duties of every citizen in relation to commu- 
nicable diseases? Should there be any objection to having a board- 
of-health placard on one’s door? 


CHAPTER XX1I 


WORK FOR SAFETY AND BE PREPARED FOR 
EMERGENCIES 


In Memoriam 


The Commonwealth of Massachusetts mourns the passing 
of the following citizens reported during the week ending 
Feb. 25, 1927, as having lost their lives in AUTOMOBILE 


ACCIDENTS : 


Charles Smith . . . aged 74, Palmer pedestrian 
James Harris .. . aged 50, Westfield . . . . pedestrian 
tlatty Day. seaveg 47, Liyannis ©. 0.3.6 Occupant 
BV il Onesom =). paged. 4s. Elyannis. 20... occupant 
Polly Black . .. . aged 45, Watertown .. . pedestrian 


Milton Turner . . aged 30, Malden pedestrian 
KateDates >. . aged 30, Nofthboro” . . .. ‘occupant 
Ralph Hollister . . aged 15, Dartmouth .. . occupant 
Paul O'Meara... . aged 12, Leominster .—. .- occupant 
Marty © Toole ~. = aged 7.5 Webster”. .. .. pedestrian 


DRIVERS PLEASE REMEMBER 


DRIVING CONDITIONS ARE VERY BAD —STREETS ARE WET AND SLIPPERY 
YOU: CANNOT STOP AS QUICKLY AS ON DRY ROADS 


PEDESTRIANS PLEASE REMEMBER 


THE MAN IN THE CAR HAS LESS CONTROL ON WET STREETS. YOU SHOULD 
EXERCISE MORE CARE WHEN DRIVING CONDITIONS ARE BAD 


EVERYBODY PLEASE BE CAREFUL 


The readers of Massachusetts newspapers were very much 
shocked one morning to read the news presented above. In 
the course of a single week ten people had lost their lives. 
With the exception of perhaps one individual they were at an 
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age when they might be expected to give many years of service 
as citizens of the state. The loss of life from automobile acci- 
dents in a state like Massachusetts is large for one week; but 
if the victims for one year could be piled one on top of the 
other, there would be a ghastly pile towering as high as the 


Underwood & Underwood 


Fic. 114. Schoolboy traffic officer 


Los Angeles solves the traffic problem for school children by appointing students as 
* traffic policemen 


lofty Bunker Hill Monument. What the total would be for 
the nation must be left to the imagination. Yet automobile 
accidents and all other accidents are usually preventable if 
people would only use special effort to be careful at all times. 
Many lives would also be saved if people only knew the best 
thing to do in case of an emergency. 

304. Accident prevention on public highways. Accidents on 
the public highways are among the chief causes of accidental 


Fic. 115. Good eyesight prevents accidents 


Notice the difference between a busy thoroughfare as seen by a person with (A) gooa 
eyesight, (B) medium degree of nearsightedness, and (C) astigmatism. Some cities grant 
licenses to drive an automobile only to those who have naturally normal vision or wear 
glasses which correct defects. (By courtesy of the Hyt Sight Conservation Council) 


336 HEALTH ESSENTIALS 


death. With the still rapidly increasing number of automo- 
biles, accidents on the public highways are likely to continue 
to increase unless drivers and pedestrians will exercise greater 
care in avoiding accident. Today the ordinary well-traveled 
thoroughfare is as dangerous as a railroad track, if not more so. 

Those who drive automobiles need to know the rules and 
regulations governing traffic. They should obey the speed 
laws. They also need to watch the official lights and signals. 

The pedestrian should be careful about crossing the street. 
Cross at the crossings. Follow the directions of the traffic 
police. Whether or not there is a traffic officer on guard, it is 
well to look up and down the street before crossing. If we 
find it necessary to walk along a public highway, it is better 
to walk on the left side of the street, against the traffic. This 
minimizes the risk of being struck from behind. 

Many accidents occur in getting on and off vehicles. The 
best advice is ““ Wait until the vehicle comes to a complete stop.” 

Railroad tracks are always dangerous. Avoid them. If you 
must cross them in driving or on foot, “‘stop, look both ways, 
and listen.” 

Hitching on to moving wagons, automobiles, and street 
cars is a dangerous practice. Children who do this are often 
hurt or killed from falling and being run over by a vehicle 
coming from behind. 

Children should never play in streets where traffic dangers 
exist. Use “play streets,” athletic and recreation centers, 
parks, and sidewalks. Coasting, bicycling, and roller skating 
on public thoroughfares are usually forbidden. 

Sidewalks are sometimes dangerous. When they are ice- 
covered use your rubbers and watch your step. Serious sprains 
and broken bones occur every winter as a result of falling on 
slippery walks. Banana skins and boards with projecting nails 
should always be removed. If the boards are not disposed of, 
projecting nails wherever found should be removed promptly. 
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Strange animals are always to be avoided. Sometimes they 
bite, or they may carry disease. Dogs outside of their own 
premises should ordinarily be muzzled or leashed. 

305. Accident prevention in schools and workshops. There 
are many ways in which pupils in school may do something 
for the safety of themselves and others. In moving about the 
corridors of school buildings it is always wise to keep to the 
right. Pushing, especially in going up and down stairs, causes 
a number of serious accidents every year. Every pupil should 
become thoroughly familiar with fire signals and exits. The 
escape of illuminating gas or irregularities in connection with 
the electricity should be reported promptly to the teacher, 
principal, or janitor. Laboratories, especially chemical labora- 
tories, may offer danger to pupils who are careless. Avoid 
explosives and fumes. Use extreme care in the handling of 
acids and strong alkalies. Take no chances. Think of what 
you are doing. When at work in machine shops make use 
of safety devices — guards, masks, and eye protectors. Here, 
also, it is wise to take no chances. In games, athletics, and the 
use of gymnasium apparatus avoid dangerous stunts. It is 
not an evidence of courage but of foolhardiness to attempt 
to do things that involve great risks. 

306. Accident prevention at home. The automobile is re- 
sponsible for many accidents and deaths, yet most people 
are surprised to hear that there are as many lives lost in our 
homes as in automobile accidents. There are nearly as many 
lives lost in accidents in the home as are lost in all our indus- 
tries combined. Nonfatal injuries are also much more com- 
mon in the home than on the street. The reason why we do 
not hear so much about accidents in the home is because they 
are not so spectacular and do not make such good copy for 
the newspapers. A Mr. Alexander spent several months in 
traveling round the world. He faced many dangers, but was 
not ill and was in no accident. If he had been in a head-on 
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collision on his arrival in New York, it would have been one 
of the sensations of the hour; yet when through carelessness he 
stepped on a rickety stepladder in hanging a picture and sus- 
tained internal injuries which later proved fatal, few people 
knew about it. It is evident that for children and adults the 
avoidance of home accidents requires the same sort of personal 
carefulness which is necessary on the street and in the factory. 


Ae 


A INA 
| Seo WE 


Fic. 116. What rule of safety is or has been violated ? 


It is never safe to leave little children alone. Not only is 
there danger from fire but also from various accidents and 
mishaps. In the case of young children all household articles 
that are dangerous should be put in a safe place. Among 
these articles are knives, scissors, needles, nails, curling irons, 
pins, and stearate of zinc powder. 

Many accidents are caused by people’s taking medicine, 
home remedies, and poisons by mistake. It isa good plan not to 
save medicines. Read medicine labels twice before using once. 
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Inflammable and explosive materials such as matches, ben- 
zine, gasoline, and firearms cause many accidents. Matches 
should be kept in an earthen or metal container. Benzine and 
gasoline should be kept in safety containers far away from the 
fire. Do not get near a light or fire when you are using them. 

Nearly every paper heralds some calamity resulting from 
the use of gas or electricity. Gas leaks should be reported 
immediately to a plumber or to officials of the gas company. 
Do not under any circumstances try to find a leak in the gas 
pipes with a match. Inspect the pilot light of hot-water 
heaters at frequent intervals. 

Anything wet is a good conductor of an electric current. 
Remember not to touch or turn on an electric current with 
wet hands while you are taking a bath or standing in a pool 
of water or when you have on a wet bathing suit, wet shoes, 
or damp clothing. Never touch metal with one hand and 
turn on an electric current with the other. 

There is great danger from asphyxiation by carbon mon- 
oxide. This is a deadly gas because it unites readily with the 
red corpuscles of the blood and prevents them from carrying 
a sufficient supply of oxygen to the tissues. Carbon monoxide 
is the result of incomplete combustion. The exhaust from an 
automobile contaminates the air with carbon monoxide. For 
this reason an automobile engine should never be run in a 
closed garage. Have windows and doors open. Furnaces and 
coal burners are also a menace if drafts are not kept open 
and good ventilation provided. In a case reported recently, 
on a cold winter’s night a family of six sat round a coal stove 
which did not have its drafts properly adjusted. The win- 
dows and doors were closed tight. The next morning the 
entire family was found dead. Strangely enough, a dog lying 
on the floor was revived. His escape was due to the fact that 
the small amount of fresh air that got into the room was 
cold, consequently heavy, and fell to the floor. 
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Falls are one of the common causes of injuries. Inspect all 
chairs and ladders before using. Avoid all unsteady supports. 
See that stairs are always free of things which might make 
one stumble and fall. 

307. Accident prevention on vacations and during recrea- 
tion. In having a good time there are certain things to be 
considered in the way of safety. On picnics, for example, do 
not drink from strange wells and pools. Take your drinking 
water with you if you are not certain about the water supply. 

It is really unwise, considering your comfort and health, to 
make any kind of commotion near beehives. 

Let poison ivy alone. 

In taking long hikes take proper precautions to avoid 
blisters. 

Wear proper shoes. 

Take rest periods to avoid heat prostration. 

Shade your head to prevent sunburn. 

Swimming is healthful and good fun under proper condi- 
tions, but avoid scum-covered ponds. Beware of suction holes. 

Even in the coldest weather ice-skating may be dangerous. 
Observe the danger signals. Look for the “red ball” sign. 

Since lightning often strikes trees, avoid taking shelter under 
them during rainstorms and showers. 

When you go to a theater or an assembly hall select the 
nearest fire exit on entering. 

Avoid eating food that is exposed to dust or is handled by 
venders. 

To be safe on a vacation is to be happier. 

308. Until the doctor comes. To be of help in case of an 
emergency one needs to know exactly what to do. The fol- 
lowing general rules will prove helpful: 

Do not become unduly excited or alarmed. 

Be quick and quiet. 

Do the most necessary thing first. 
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Always have on hand the name and telephone number of a 
neighboring physician known to members of your household 
and the name and telephone number of your private physi- 
cian. This applies also to your neighborhood druggist, local 
police station, fire-engine house or fire-alarm box, and nearest 
hospital (ambulance call). 

Request a reliable person to telephone for a doctor or to 
bring one; in the interim take charge of the case yourself and 
get someone to assist you. 

Make the patient comfortable by laying him down. Loosen 
his clothing. Remove clothing from the injured part first. If 
cutting is necessary, open a seam if possible. 

In case of poisoning, the nature of which is unknown, empty 
the stomach by having the patient vomit; then give large 
quantities of milk or whites of eggs in water. 

Have on hand (particularly in the household) a sterile gauze 
roller bandage, sterile absorbent cotton, and an antiseptic for 
local application, such as tincture of iodine or a 2 per cent 
solution of mercurochrome. 

309. Unconsciousness. There is no reason for immediate 
alarm. Try to determine the cause so as to know better what 
to do. The chief causes of unconsciousness and a brief discus- 
sion of treatment follow: 

Fainting. Fainting may be due to a variety of causes, such 
as an emotional disturbance or physical strain. The face is 
pale and bloodless and the pulse weak. First, lay the patient 
flat on the back, with the head lower than the rest of the body. 
This allows the blood by force of gravity to flow toward the 
head. Loosen tight clothing, keep the crowd away, and give 
plenty of fresh air. Sprinkle cold water on the face. Rub the 
limbs toward the trunk. Apply the fumes of smelling salts or 
household ammonia (on absorbent cotton) to the nostrils. Be 
careful not to cause a burn. When the patient regains con- 
sciousness, allow him to rest in a recumbent position. 
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Sunstroke, or being overcome by heat. The symptoms ot 
sunstroke are hot head, red face, skin hot and dry. The 
breathing is labored and gasping. Try at once to reduce the 
temperature. Lay the patient in a cool, shady spot, loosen 
tight clothing, and pour cold water over the head and chest. 
Rub the exposed parts of the body vigorously with ice. 

Electric shock. Shock sometimes brings sudden loss of con- 
sciousness. The breathing may be entirely stopped, the pulse 
be weak, and there may be burns on parts of the body in 
contact with live wires. First shut off the current. Do not 
touch the person until this is done if you would escape a shock 
yourself. If you cannot shut off the current wear rubber gloves 
and boots to make the rescue, since rubber is a nonconductor 
of electricity. Use artificial respiration until the doctor ar- 
rives. Send to the local gas company for a pulmotor. Prompt 
and long-continued treatment of this kind is important. 

Lightning stroke. Lightning stroke is rather uncommon. 
Administer strong black coffee. Use artificial respiration if 
necessary. Let the patient rest. 

Alcohol poisoning. Alcohol poisoning may be revealed by 
unconsciousness and the telltale breath. Give the patient 
strong black coffee and arouse him if possible with cold splashes 
on the face. Put him to bed and keep him quiet. 

310. Cuts and bleeding from wounds. In most cases bleed- 
ing will stop if the injured part is elevated and pressure ap- 
plied directly on the wound. Guard against infection. Wash 
your hands carefully. If bleeding is profuse and is not easily 
controlled, use a tourniquet. With a cotton swab apply tinc- 
ture of iodine or a 2 per cent solution of mercurochrome. 
Apply to the wound and surrounding skin. Cover the wound 
with dry, sterile dressing. A compress serves two purposes: 
it protects the wound from secondary infection and checks 
further bleeding. Hold the compress in place with adhesive 
plaster. The outside gauze dressing should be changed when 
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soiled, without disturbing the compress directly in contact 
with the wound. Avoid dressing the wound too often. Never 
apply collodion or “new skin” directly to the wound. 

311. Nosebleed. Nosebleed comes on spontaneously and is 
usually due to an abrasion of the mucous membrane lining 
the septum, or partition of the nose, about half an inch from 
the opening of the nostrils. 

Have the patient sit erect, with head back. Loosen the 
collar and tight clothing round the neck. Place cold com- 
presses over the nose. Insert absorbent cotton under the lip 
and apply pressure by means of the fingers. Insert a small 
piece of sterile absorbent cotton moistened with hydrogen 
peroxide into the nostrils for a distance of about an inch. A 
wooden applicator or clean toothpick will help to insert the 
cotton. By means of the fingers apply pressure toward the 
center of the nose. The patient should be kept quiet for sev- 
eral hours after the bleeding has been controlled. 

312. Sprains. Twisting, stretching, or tearing of the tissues 
round a joint is called a sprain. It may result from strenuous 
physical exercise or from a misstep. There should be absolute 
rest to prevent further damage. Do not move the joint or 
permit the patient to use it. Elevate the joint and apply 
hot and cold compresses for about half an hour. Apply light 
supporting bandages until the doctor arrives. 

313. Skin bruises. In accidents the skin may be torn, 
painful, and swollen. One of the common signs of a bruise is 
a black-and-blue mark. In treating apply a 2 per cent solu- 
tion of mercurochrome by means of sterile absorbent cotton. 
Cover the part with a sterile gauze compress and hold it in 
place with a bandage. 

If the wound has been caused by a rusty nail thrust in 
deeply, or inflicted by gunpowder (as from fireworks), the phy- 
sician should be informed so as to bring with him tetanus 
antitoxin, to prevent lockjaw. 
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314. Burns and scalds. Ifthe clothing is on fire, place the pa- 
tient on the floor or ground and smother the flames with a coat, 
rug, or other heavy fabric. If none of these are available, 
have the victim roll on the floor. Protect the face at any cost. 

Dry heat, such as heat from the sun or a hot stove, produces 
burns; moist heat, as in the case of steam, leads to scalds. 
Shock often follows extensive destruction of the skin. This 
is due, first, to the severe pain and, secondly, to the sudden 
strain on the kidneys and adrenal glands. Burns vary in 
degree, depending upon the depth, extent, and part injured 
as well as upon the age of the injured person. Children and 
the aged suffer most. The following suggestions are offered 
for treatment : 

Exclude air by applying a thin layer of boric-acid ointment 
or sterile vaseline. Cover with sterile gauze and apply a light 
bandage. Keep the part at rest. Further treatment should 
be given by a physician. 

For acid burns, wash off the acid with a solution of water 
and baking soda. In this case a paste of baking soda (bicar- 
bonate of soda) and water is best, because the soda, being an 
alkali, neutralizes the acid. 

If an acid solution has been swallowed, give limewater or 
milk. 

In case of burns from alkalies, wash the parts with lemon 
juice or with vinegar and water. 

For lime burns of the eye use liquid albolene or olive oil. 

315. Poisons. In most cases of poisoning the important 
thing is to empty the stomach and bowels of the victim and 
give an antidote for the particular poison that has been swal- 
lowed. There are two kinds of poisons: irritants and nar- 
cotics. Irritants will corrode and burn the skin and flesh, 
giving rise to such symptoms as burning pain in the mouth, 
throat, and abdomen. In the case of poisoning with narcotics, 
symptoms come on very slowly. Fifteen or twenty minutes 
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will elapse without any apparent effect. Then the victim 
begins to get drowsy, and lapses into a stupor. For treatment : 

Cause vomiting as quickly as possible, to remove the poi- 
son. To do this, have the patient swallow mustard water, 
sirup of ipecac, or large quantities of lukewarm water; then 
thrust the finger down the throat. In case of coma, or un- 
consciousness, prop the mouth open by inserting a cork or 
other instrument. After vomiting, give milk and white of egg, 
or flour and water. 

In the case of poisoning from narcotics or other poisons that 
produce heavy stupor, give black coffee after emptying the 
stomach. and make every effort to keep the patient awake. 
If he is in collapse or shock, keep him warm and perform arti- 
ficial respiration. 

316. Poison ivy. Immediately after contact with the leaves 
of the plant wash the skin several times with soap and water, 
then wash thoroughly with undiluted alcohol. Finally rinse 
off with clear water. (See section 275.) 

317. Bites. In case of snake bite encircle the limb with a 
bandage between the bite and the body. This must be made 
tight enough to shut off the flow of blood to the body and 
prevent the absorption of the poison. A physician should 
make crisscross incisions, or cuts, through the skin at the 
fang punctures. Then apply suction to the incised areas for 
about half an hour to remove the blood infected with the 
snake venom, or poison. Immediate arrangements should 
be made to use an antivenom serum. 

For dog and cat bites proceed as directed in the preceding 
paragraph in the case of snake bites and cauterize the wound. 
Whenever possible hold the animal for further observation and 
examination for hydrophobia, or rabies, by the local depart- 
ment of health. 

Bee stings and bites of insects should be treated with am- 
monia water applied directly to the wound by means of gauze. 
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Frostbites of the ears, feet, and hands are likely to occur 
during cold winter weather. The frozen parts are blue and 
purple and at first painful. Later they become blanched and 
without pain. When this stage is reached, the nerves of the 
parts frozen have lost their power of sensation. 

To treat frostbite, rub the frostbitten parts gently with 
snow or bathe with ice-cold water until a tingling sensation re- 
sults. This indicates the return of the circulation. Never per- 
mit the patient to go near the fire or apply heat until feeling 


Fic. 117. Lay the patient on his abdomen; extend one arm directly 
forward; bend the other arm at the elbow; rest side of face on the 
hand or forearm, so that the nose and mouth are free for breathing 


and normal color have been restored to the afflicted part. Sud- 
den applications of warmth may cause gangrene to set in 
subsequently. 

318. Suffocation. Unconsciousness in the case of suffoca- 
tion is due to the cutting off of the air supply. This may 
be due to foreign bodies in the windpipe, diphtheritic croup, 
smoke from fire, or drowning. The person thus suffering is 
likely to have a purple and bloated face and blue lips. He 
gasps for air. 

In treatment try first to remove the cause of suffocation. 
In cases of suffocation by gas remove the patient to fresh air. 
Rescuers should use gas masks or should protect the nose and 
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mouth with a damp cloth. Use hand flash lights. Do not light 
matches. Open the windows. In mild cases of suffocation 
by gas stimulate with aromatic spirits of ammonia given by 
mouth or with ammonia water applied on absorbent cotton 
to the nostrils. If the patient is completely unconscious use 


Fic. 118. Place yourself astride of the patient’s body in a kneeling posi- 
tion, facing his head. Bend your body slightly forward so that the weight 
of your shoulders can be brought into play 


artificial respiration until a respirator arrives. The method 
of using artificial respiration in cases of persons apparently 
drowned or overcome by gas or shocked by electricity is 
shown in Figs. 117 to 121.1 

319. Convulsions (epilepsy, or fits). Lay the patient down 
where he will not injure himself. Protect the tongue from 
being bitten by inserting something between the teeth, such 


1 Photographs by courtesy of Metropolitan Life Insurance Co. 
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as a handkerchief rolled on a spoon handle, a lead pencil, or 
a cork. If children have convulsions, give an enema of soap 
and water to empty the bowels. Place the patient in warm 
water to which powdered mustard has been added. Apply 
cold cloths to the head. 

320. Croup. There is a spasmodic cough in croup. For re- 
lief of the nondiphtheritic type, place a mustard plaster over 
the breastbone, including the 
throat. Make a piaster with 
one part of mustard, two parts 
of flour, and enough warm 
water to make a smooth paste. 
Place between two layers of 
muslin or old linen. Fold the 
sides in to prevent oozing. Rub 
vaseline on the skin before 
applying the plaster. Leave 

Figeee Place youmlinnds fat the plaster in place for half an 

over the small of the patient’s back hour and remove. Protect the 

with the fingers spread out oneach_ reddened area of the skin with 

side of the body over the ribs —_ the nightdress. Inhalations of 

steam from hot water to which 

tincture of benzoin is added (a teaspoonful to a pint of hot 
_ water) is also beneficial. Relief may be thus secured. 

321. Drowning. America has become a great vacation land. 
Every summer thousands of people leave the city and turn 
to the enjoyment of country life. Spending week-ends at the 
mountains, the seashore, and rural places has also become 
popular. Among the chief amusements of those seeking rec- 
reation is swimming and other water sports. Every year many 
people lose their lives on the water largely because they cannot 
swim or because they are careless. Death rates from drowning 
are in a class with the mortality from typhoid, and deaths from 
both causes are almost entirely preventable. Everybody should 


1 


Fic. 120. With arms held straight, lean steadily forward, allowing the 
weight of your body to produce a firm but not violent pressure upon 
the patient. This act should take from two to three seconds 


Fic. 121. Sway your body thus backward and forward upon your 

knees (releasing your hands suddenly as you sway backward) twelve or 

fifteen times a minute with rhythmic movements. Continue artificial 
respiration until the patient breathes again 
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learn to swim, and everybody should know what to do in case 
of drowning. The following suggestions are worth knowing: 

Act quickly ; every second counts. 

Lift the patient so that his head and shoulders hang down, 
thus allowing any water to flow out. 

Remove obstructions from the mouth and throat (grass or 
artificial teeth). 

Loosen clothing from the neck and chest. 

Then place the patient on the ground, face downward, with 
a coat or sweater rolled up under the middle of the body. 

Turn the head to one side and rest it on the forearm so that 
the mouth and nose will not touch the ground or arm. 

Keep the patient warm. 

Start artificial respiration (by Schafer method) at once as 
follows : 

Place yourself astride of the patient’s body in a kneeling 
position, facing his head. 

Place your hands flat over the small of his back, with the 
fingers spread out on each side of the body over the ribs. 

Lean steadily forward, allowing the weight of your body to 
produce a firm but not violent pressure upon the patient. 

Sway your body thus backward and forward upon your 
knees (releasing your hands suddenly as you sway backward) 
twelve or fifteen times a minute with rhythmic movements. 

Be careful not to use too great pressure. 

Continue artificial respiration until the patient breathes. 

The United States Life Saving Service advises artificial 
respiration to be continued for four hours if necessary. The 
fumes of ammonia water on a sponge or handkerchief should 
be applied to the nostrils by an assistant. When the patient 
revives, keep him lying down until he is fully conscious. 

322. Breaking through the ice. It is always dangerous to 
try to rescue anybody who has broken through the ice. If 
you are called upon to do this, remember these things: 
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Do not walk out to the drowning person. 

Approach by distributing the weight by creeping on the 
stomach. 

Use a pole or a plank. 

Throw a rope or use a belt. 

Apply warmth and induce artificial respiration after the 
rescue, if necessary. 

323. Fractures. Broken bones or fractures may be either 
simple or compound. In the former case the bone is broken, 
but the skin is not injured. In compound fractures the ends 
of the bones are broken through the skin and exposed to the 
air. This type is more serious than the former because infec- 
tion may set in. 

A simple fracture may be difficult to discover. Usually 
when the bone is broken, there is severe pain at the point of 
injury and loss of function. The skin is discolored owing to 
the escape of blood. The limb is likely to be altered in shape 
and the injured part is swollen. 

In the treatment of fractures remember to avoid, as far 
as possible, moving the limb, but do not leave it hanging down. 

Elevate it at once, using both hands to support it evenly 
at either side of the place where the break is. 

Keep the limb absolutely rigid, because a compound frac- 
ture may result from permitting the ends of the broken bones 
to pierce through the skin. 

Use a pillow while splinting the injured limb. 

Use splints of cardboard or wood, a little longer than the 
injured bone, to prevent motion. Pad well with absorbent 
cotton and hold in place with a roll of bandage or adhesive 
plaster. A large handkerchief, napkin, or bed sheet may be 
used as a triangular bandage (sling) for injuries of the arm and 
collar bone. 

324. Foreign bodies in the throat. In the case of a fishbone, 
try to locate it. Remove with your fingers. If it lodges in 
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the throat, and the patient is choking, slap him vigorously 
on the back. If the victim is a small child, seize him by the 
legs, holding him upside down, while someone else slaps his 
back. Place your finger down the throat, thereby causing the 
patient to vomit and at the same time to expel the obstruc- 
tion. This action frequently proves a life-saver. 

325. Foreign bodies in the eye. The foreign body is usually 
a cinder or some tiny bit of metal. It may be removed by 
simply taking hold of the eyelashes of the upper lid and draw- 
ing down toward the lower lid. While this is being done the 
patient should blink. If this is not successful in removing 
the annoyance, wash out the eye with boric acid solution, 
employing an eyecup. If this is not successful, and the foreign 
body is under the lower eyelid, draw that member down with 
the index finger of one hand, locate the foreign body, and, 
with the corner of a clean handkerchief, remove the body 
with the other hand. If it is under the upper eyelid, invert 
that member by means of a match-stick and proceed as in 
the case of the lower lid. To invert a lid, press the match- 
stick backward and roll the eyelashes up over it. After the 
foreign body is removed, wash out the eye with boric acid 
solution (a teaspoonful of boric acid powder to a glassful of 
warm boiled water). 

326. Senior high-school students work for safety. In the 
spring of 1924 John R. Fausey, Superintendent of Schools at 
West Springfield, Massachusetts, asked the senior English 
class of the high school to codperate with him in a town-safety 
campaign. The class met and decided to concentrate their 
efforts upon publicity work in the interests of the safety of 
the younger children. 

Letters were sent to different parts of the country for 
printed matter on accident prevention and safety. Posters 
were sent to the art department, which used many of the 
designs and slogans in its work with the lower grades. The 
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West Springfield High School, 
April 8, 1924 
To the Boys and Girls of the 
West Springfield Schools: 

Our Superintendent, Mr. John R. Fausey, 
has asked our English Class 12 C to help out 
on the Safety Campaign. Our Class has 
decided to send weekly bulletins to all the 
schools offering suggestions which we hope 
will be helpful. 

Today we are sending you the following 
Slogans 3 


Make Safety First your middle name. 


He who learns to look each way 
Will live to look another day. 


Chance travels on crutches. 


Jack be nimble, Jack be quick, 
But don't run round with a pointed stick. 


Goosey, goosey, gander, why do you wander 
Off the curb, off the curb, always into danger? 


Perhaps you can think of some other motto 
or jingle, and you might make pictures to 
illustrate them. 

This week we are also sending you ten 
safety rules for children, printed on cards 
and kindly given us by the Automobile Asso- 
ciation of Springfield. If you obey these 
rules you will be safer. 

Before long some of our boys and girls 
are going to make you a little visit and talk 
to you personally. 

Good=by until next week. 

Yours for a long and safe life, 
English Class 12 C 
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literature was distributed to members of the class for study. 
Reports were made in the recitation period. The class finally 
- decided to send a weekly bulletin on safety to the grades. 
Two students were appointed by the class president each 
week to prepare these bulletins, which were read and cor- 
rected in class. The corrected papers were sent to the printing 
department of the school. Later mimeographed copies were 
distributed. The first letter appears on the previous page. 

Other letters followed. A ‘“‘flying squadron” of speakers 
was organized among members of the class, who visited the 
elementary schools. There were many other things that this 
alert class did to arouse enthusiasm for safety in the town. 

The authors are telling this story because they hope to 
hear that many classes who use this book will be stimulated 
not only to train themselves for their own safety but to do 
something for safety in their school and city. 


For Informal Discussion in Class and at Home 


1. Write a slogan that will interest young children in their per- 
sonal safety on public highways. 


2. Assuming that you see a child on the streets conducting him- 
self in a reckless manner, what is your duty as a junior citizen? 


3. How would you interest a prominent citizen in your com- 
munity to assist you in securing a safe place for children to py 
after school hours? 


4. What precautions should your mother take to prevent injur- 
ing herself through carelessness during her next house-cleaning 
campaign ? 

5. Explain why clean-up days and weeks are necessary. Give 
the date when your cellar or attic was last cleaned. 

6. What is a “jay walker”? What is a semaphore? How does it 
affect your safety on public highways? 

7. Organize an Accident Prevention Club in your school. Make 
a drive for a large membership. Obtain authority from your 
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principal to issue summonses to children who violate safety pre- 
cautions, and bring them to school court for discipline. 


8. Ask your principal to invite a motorcycle policeman to ad- 
dress the school on “Safety Precautions on Public Highways.” 


9. Arrange for five-minute speeches by members of the police 
and fire departments on subjects pertaining to safety in the home 
and on the streets. 


10. In the event of accident, how would you summon an am- 
bulance? a fire engine? How may a respirator be obtained? 


11. What is the purpose of first aid? What articles of first aid 
should you keep in an automobile? on a hike? in a trunk or kit 
bag while you are on a vacation? 


12. Mention some of the more common emergencies. State ex- 
actly what to do for each one until the doctor comes. 


13. Demonstrate before a group of friends the Schafer method of 
resuscitating a person rescued from drowning. Obtain permission 
from your teacher to demonstrate the method before the students 
of your class. 


CHAPTER XXIII 


HEALTHY, HAPPY CHILDHOOD 


327. Infant welfare. When we speak of increasing the span 
of human life, we do not mean that people reach extreme 
old age as compared to a generation ago, but rather that 
the average length of life has been increased. This increase 

is due in large measure to the 
saving of life at the beginning, 
Infant rather than at the end. The 
beter ~ average span of life has been in- 
~ creased because more babies are 
births being saved today as compared 
to a generation ago. Preventive 
medicine in all its phases has been 
directly responsible for saving the 


7006 1926 lives of hundreds of thousands 
Fic. 122. Good hygiene saves Of babies who would ordinarily 
the lives of infants have died but for the practice 


The graph above is the record from Of infant and child hygiene. 
sixty-eight cities of the United States Many years ago our efforts 
registration area : > 

were directed almost entirely to 
the treatment of the sick baby; today we devote our time to 
keeping the well baby from getting sick. With such practices 
the infant mortality in the large cities of this country has 
been reduced from 148 deaths per 1000 live births in 1906, to 
71 deaths per 1000 live births in 1926. The prevention of in- 
fant mortality involves prenatal care of the mother and child, 
infant feeding, the health of the mother, home environment, 
the milk supply, and many other factors. It is quite essential 

356 
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that the expectant mother should place herself under the care 
of a competent physician and adhere strictly to his advice. 
$28. Birth registration. Vital statistics laws generally re- 
quire that every physician, within ten days after birth of a 
child, file a written certificate of the birth with the registrar 


Fic. 123. A healthy family 


For three consecutive years this family has taken the prize at the Illinois State Fair 
for being the healthiest family of six children. Every child in the group is under sixteen 
years of age 


of the local department of health. The evidence afforded by a 
birth certificate may become necessary to prove American citi- 
zenship, to establish age for entrance to school, or to obtain 
working papers. The right to vote, to marry, to make contracts, 
to establish claims to inheritances and pensions, may depend 
upon the filing of a correct birth certificate. Parents should 
see that their children’s rights are protected in this respect. 
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329. Physical development of the child. 1. Weight. In the 
healthful upbringing of infants and children it is very helpful 
to have some trustworthy facts which may serve as indexes 
of normal growth and development. The average weight of 
a newborn babe is seven and one-half pounds. This weight is 


a aN SOE 
© Pacific & Atlantic 


Fic. 124. A healthy child 


doubled in five months and tripled 
in from twelve to fourteen months. 
It should be impressed upon the 
mother that this is an average, and 
deviations from the average should 
not cause undue alarm, although 
marked differences should put her 
on her guard. A weekly weighing 
is sufficient for the average baby 
for the first few months. There- 
after once a month is all that is 
necessary until the baby is two 
years of age. Unless there is some 
specific reason for weighing the 
baby more frequently, it is not 
necessary to do so more than three 
or four times a year thereafter. 
Growth is most rapid in the first 
three months of the child’s first 
year. During this time the average 


weekly gain is six ounces; in the second three months, five 
ounces; in the last six months, three ounces. From the end 
of the first year the normal increase is at a slower rate, so that 
the weight should be about as follows: 


26 pounds when the child is two years old 
31 pounds when he is three years old 

35 pounds when he is four years old 

4r pounds when he is five years old 

45 pounds when he is six years old 
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2. Height. The rate of growth of the child in height, or 
length, is an important part in determining whether the nutri- 
tion, growth, and general development are what they should 
be. A satisfactory increase in weight alone does not neces- 
sarily indicate a normal development. An unsuitable food 
may increase the weight rapidly enough or even fatten the 
baby or child too much, while the development may be faulty 
and the degree of resistance against disease lowered. So a 
record of the increase in height, together with the increase in 
weight, should be made and should be used as a guide in look- 
ing after the welfare of the child. The following table shows 
approximately what the increase in height should be for the 
infant and the pre-school child : 


20 inches at birth 35 inches at three years 
25 inches at six months 38 inches at four years 
29 inches at one year 41 inches at five years 
32 inches at two years 44 inches at six years 


330. Fontanels. On the top of a baby’s head, just back of 
the forehead, there is an opening or soft space not yet filled in 
with bony formation. This is known as the anterior fontanel 
to distinguish it from the posterior fontanel, located farther 
back, but which closes shortly after birth. The anterior fon- 
tanel usually closes about the eighteenth month. 

331. Teeth. The embryonic teeth begin to develop at least 
six months before the birth of the child. It is probable that 
a diet of milk, vegetables, and fruits, rich in mineral salts, 
and vitamins partaken of by the mother, and regular ex- 
posure to sunlight lay the foundation for the making of good 
teeth.. Every child has two sets of teeth. The first teeth are 
known as the deciduous, temporary, or milk teeth, and are 
replaced about the sixth year with the permanent, or second, 
teeth. At birth the teeth are embedded in a cavity of the 
jawbone surrounded and covered with a soft tissue of the 
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gum. As the baby grows, the teeth grow also, and should get 
through the gums at about the sixth month of life. There 
are twenty milk teeth, ten in the upper jaw and ten in the 
lower jaw. The teeth appear in groups. By the time the 
baby is one year old he should have six teeth, at one and a 
half there should be twelve, and at two years sixteen. By 
the time he is two and a half years old he should have his 
complete set of twenty teeth. While the teeth usually ap- 
pear at from six to nine months, and while a regular order 
of appearance is usually followed in the case of a normal 
child, there is wide variation both in the time and in the 
order of appearance, so that the mother need not be con- 
cerned if the exact order is not followed or if there is delay 
in appearance. 

While there may be a great discomfort associated with 
teething, and while there may be such symptoms as increased 
bowel movements, vomiting, fretfulness, and fever, many of | 
the ills charged to teething are not due to it at all. Serious 
illness on the part of babies has often been neglected by as- 
suming that the disturbance is simply due to teething. Whether 
teething or not, the cross and sick baby should have the benefit 
of a doctor’s care. 

Soothing sirups should not be given during such periods, 
under the impression that the disturbance is due to difficult 
or delayed dentition. The teeth should receive attention as 
soon as they make their appearance. They should be brushed 
twice a day with an infant-sized toothbrush moistened with 
warm water. Tooth powder or paste is not necessary until 
the child is at least eighteen months of age. Gentle friction 
should be applied to the gums during the act of brushing the 
teeth. Children should be taken to a dentist as early as the 
eighteenth month, not for the purpose of reparative work but 
to introduce the child to the dentist and the environment of 
his office. On such visits the mouth and teeth should be 
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inspected and tartar deposits removed if present. Treatment 
at so early an age will eliminate the pain that may be pro- 
duced if work is delayed until exposed nerves in carious teeth 
are touched. Semiannual visits to the dentist thereafter will 
prevent large cavities from forming. Other irregularities of 
the teeth and mouth can be taken care of before they are too 
far advanced. It is essential that cavities in the first teeth 
should be filled, even though the child will eventually have 
them replaced by permanent teeth. Early and regular atten- 
tion to the primary, or milk, teeth will help to produce sound 
permanent teeth. 

Pacifiers should be prohibited and thumb-sucking should 
be discouraged. Such practices are apt to lead to deformities 
of the mouth and nose, to malocclusions of the teeth, and to 
changes in facial expression. 

332. Mental development. A normal baby smiles at about 
five weeks of age, recognizes objects at two months, and laughs 
aloud at from three to five months. He learns to hold up his 
head unsupported during the fourth month. He begins to 
show an interest in toys and to play with them from the 
fifth to the seventh month. At six to eight months he is 
usually able to sit erect; during the ninth or tenth month he 
makes the first attempts to stand, and can usually support 
himself by holding on to objects at eleven to twelve months. 
He begins to walk with assistance at the twelfth or thir- 
teenth month and walks alone at the fifteenth or the sixteenth 
month. At one year of age a child should enunciate simple 
words; at two years he should connect short, simple sen- 
tences. Since children differ in the rapidity of their devel- 
opment, — some being slower and some faster, —a mother 
should not be unduly alarmed at variations from this state- 
ment. A marked difference, however, should put her on 


her guard. 
Mental development should include more than the devel- 
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opment of the senses and the faculty of speech: it should 
include the development of right living and right thinking. 
Children are quick to form habits, and they are as ready to 
form good habits as bad if only they are trained in the right 
direction. An infant’s mental training and discipline should 
begin as soon as he is born. This can be done by establishing 
a regular daily routine, so that the same things are done for 
the child at the same time each day. This is especially true 
of feeding, sleep, exposure to sunlight and fresh air, regularity 
of bowel action, and play. 

333. The nursery. The nursery should be located in the 
best room in the house. If possible, there should be ample 
window space and a southern exposure. This is necessary 
because sunlight is a very important feature in the growth 
and development of the child. Both the furniture and fur- 
nishings of the nursery should be simple. The bed should be 
made of metal, in order that it can be washed from time to 
time. The flooring should be of such a character as to be 
easily washed and cleaned without creating a cloud of dust. 
The walls should be painted with good washable paint. All 
the windows and doors in the house should be screened against 
flies and mosquitoes during the summer months. The win- 
dows of the nursery should have dark shades to be used dur- 
ing daylight hours of sleeping. A wall thermometer should 
be placed directly over the baby’s crib. During the winter 
months the temperature of the nursery should be between 
68° and 70° F. during the wakeful hours and 55° to 60° F. at 
night. During inclement weather in the winter months the 
nursery should act as an outdoor porch for the infant or 
young child. He should be dressed as if he were to be taken 
out of doors and be placed near a window, which should be 
opened above and below. The door of the room should be 
closed, to prevent drafts. During the winter months care 
should be taken to prevent frostbite of the face and hands, 
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Except for the time spent in bathing, feeding, and dressing 
a baby, it is essential that he should be in contact with fresh 
air in motion practically all the time. During the summer a 
newborn baby may be.taken out of doors at the end of the 
first week, but he should be gradually accustomed to the out- 
door air. While it is not difficult to keep the temperature of 


Fic. 125. The lives of thousands of babies are saved each year through 
the practice of infant hygiene in modern hospitals 


Courtesy of Mt. Sinai Hospital, New York City 


the baby’s room between 68° and 70° F. in winter, it should be 
kept as cool as possible in summer with the aid of awnings or 
dark shades. 

334. The nursery maid or the mother’s helper. Great care 
should be exercised in the selection of a mother’s helper or a 
nursery maid for the baby. The character of such a person 
should be thorcughly investigated before she is employed. 
An inquiry should certainly be made with reference to her 
health. It is not uncommon for infants and young children 
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to be infected with tuberculosis and venereal diseases by at- 
tendants suffering from such illnesses. 

335. Clothing. The object of clothing is to protect the baby 
and to keep him comfortable. The infant quickly shows the 
effects of heat and cold. Too much clothing will cause dis- 
comfort and sweating; too little clothing will chill the baby, 
causing cold hands and feet and restlessness. One should be 
guided by common sense, and should not follow blindly old 
customs and traditions. 

The clothing should be simple and loose enough to permit 
the arms and legs to move freely. Health and comfort should 
be the first consideration. The essential thing about the in- 
fant’s wardrobe is that it should be plain and inexpensive: as 
arule, babies and young children are overdressed. Sweaters 
should be reserved for outdoor use and not be worn indoors. 
Ordinarily there is no need for an overtight and bulky belly- 
band so commonly in use for the first month. It should be 
worn for this period only on the advice of a physician. The 
baby’s clothing should be changed frequently. No time that is 
spent in keeping him clean, dry, and comfortable is wasted. 

336. Shoes. Infants under nine months of age should not 
be burdened with shoes. If shoes are worn at all, they should 
be for the purpose of protection. After one year, when a 
child begins to creep, then to stand, and later to walk from 
chair to chair, the feet should be protected with soft-soled 
shoes of the moccasin type. Orthopedic shoes for older chil- 
dren with normal feet should be avoided. If an orthopedic 
defect exists a physician should be consulted, who will advise 
the mother accordingly. Children’s feet should be permitted 
to develop naturally and should not be restricted in their 
movements. For outdoor use during the summer months a 
firmer but flexible-soled shoe should be worn. Children under 
two years of age should not be encouraged to walk outdoors 
during the winter months. 
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337. Bathing. Every baby should be bathed at least once 
a day. During hot weather sponge baths may be given in 
addition to the tub bath. The temperature of the water 
should be between go° and 95° F. in the early months. At 
the end of the first year the temperature may be lowered to 
85°. It is essential that the temperature of the water be taken 
before the baby is placed in the tub. Severe burns have oc- 
curred where the attendant had failed to test the tempera- 
ture of the water before placing the baby in the tub. For the 
same reason, hot water should never be added to the bath 
while the baby is in the tub. At first the bath should not take 
longer than three minutes, but the time may be gradually in- 
creased to five minutes as the child grows older. At the age 
of nine months or one year the baby may be allowed to play 
in the water for about ten minutes if he is carefully’‘watched. 

The baby’s wash cloths and towels should not be used for 
any other purpose or by another member of the family. They 
should be washed and dried each time they have been used. 
It is essential that the baby’s skin be thoroughly dry before 
he is dressed. If this is done, the use of dusting powders is 
unnecessary. Moist skin, especially in the folds, will chafe 
more readily than dry skin. 

338. Sleep. During the first year of life the baby’s brain 
grows to be two and one-half times as large as it was at birth, 
and his body three times as large. While he is growing so 
fast he must have plenty of sleep. A healthy newborn baby 
should sleep nearly all the time except when he is nursing or 
being bathed. During the second and third months he should 
sleep eighteen hours; from the sixth to the twelfth month he 
should sleep twelve hours at night with a two-hour nap in 
the morning and again in the afternoon. In the second year 
of life and until the child enters school he should sleep twelve 
hours at night, with at least one two-hour nap during the day, 
preferably after the noon meal. 
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Proper habits of sleep are essential to the good health of a 
child. He should sleep in a crib or bed by himself (never with 
the mother) and, whenever possible, in a room by himself, 
where he need not be disturbed by the presence of other 
people, and where light, warmth, and ventilation may be ad- 
justed to his particular needs. 

The baby’s night clothing should consist of a light-weight 
shirt, diaper, and nightgown. During cold weather light- 
weight stockings may be used. Older children should wear 
a sleeping garment in the form of a one-piece suit and for 
them stockings and undershirt should not be used. Although 
the sleeping room should be thoroughly ventilated, and the 
room temperature at night be about 50° to 60° F., care should 
be taken not to use too many or too heavy blankets. Two or 
three thicknesses of a woolen blanket will give sufficient 
warmth without causing the child to be too warm, in which 
case he will kick off the blankets. 

The infant should be put to bed regularly at the same hour 
during the day and in the evening. The bed linen should be 
clean and the baby’s clothes fresh and dry. The room should 
be darkened, quiet, and properly ventilated. Breaking the 
routine for father, who happens to come in late from business, 
or for baby’s aunt or some favorite visitor is usually produc- 
tive of bad results. Once the baby has been placed in his 
room, he should not be disturbed by doors opening and clos- 
ing. Uncalled-for disturbances of this character are apt to 
make the child conscious that someone is in his room, and he 
will be wakeful as a result. Restlessness may be caused also 
by too much excitement before bedtime. 

339. Sunlight and growth. Sunlight is one of the most im- 
portant factors in the life of a growing child, especially a baby. 
Although the value of the utilization of this gift of nature has 
been known in a general way for a long time, it has not been 
given sufficient attention until recent years, during which 
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knowledge of the effect of sunlight on the growth of children 
has become more specific. Dr. Alfred F. Hess of New York 
City has contributed much to our knowledge of this subject. 

Normal growth of bone is dependent not only on the food 
that the infant eats but also on the direct sunlight that he 
receives, for sunlight 
provides the body with 
the power to utilize 
food. If the infant is 
constantly deprived of 
direct sunlight, espe- 
cially in the winter 
months, his bones will 
not develop normally, 
his muscles will be 
flabby, and his skin 
will be pale. Such 
babies are sure to de- 
velop what is known 
as rickets. Rickets is 


a very common disease 

among infants, devel- ‘ 

oping especially from © International Newsreel 
October to the end of Fic. 126. Artificial sunlight 


March. Itisa disease This quartz lamp supplies the ultra-violet rays which 
are largely absent from sunlight in winter. This 
of growth that affects child is being treated for rickets 


the whole body, but 

chiefly the bones. In hot climates, where children are out 
doors throughout the year, rickets is little known ; in temperate 
climates, where children are indoors a large part of the year, it 
is prevalent. So far as is known, food has no direct influence 
on this disease. In the temperate zones fully 75 per cent of 
bottle-fed infants and 50 per cent of those that are breast- 
fed develop rickets, provided they do not receive sunlight 
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or are not given cod-liver oil or some other antirachitic agent 
which will serve as a preventive measure. 

Window glass bars ultra-violet rays. The sun’s rays, when 
passed through a prism, divide into the well-known spectrum 
of colors: red, orange, yellow, green, blue, and violet. Beyond 
each end of this visible spectrum are invisible rays. At one 
end are the infra-red rays that produce heat, and at the other 
end are the ultra-violet rays that have a powerful effect on liv- 
ing matter, destroying bacteria and strengthening the human 
body against such diseases as rickets and tuberculosis. When 
sunlight passes through window glass the visible rays and the 
heat rays pass through, but the ultra-violet rays do not. In 
the same way, heat rays may penetrate clothing, but ultra- 
violet rays do not. Quartz glass, which permits the passage 
of the ultra-violet rays, is now beginning to be used in hos- 
pitals and schools. 

340. Direct rays essential. The beneficial effect of sunlight 
is not obtained unless the rays reach the skin directly. The 
interposition of clothing or window glass keeps out the ultra- 
violet rays. It is only when the skin begins to be tanned that 
any benefit may be expected. In the north temperate zone 
it is usually possible for normal babies to have outdoor 
sun baths from the beginning of March until the first of 
October, provided that the place for the sun bath is protected 
from the wind. Sun baths should be begun when the baby is 
three or four weeks old. A baby born in the spring or sum- 
mer, therefore, can have outdoor sun baths earlier than a fall 
or a winter baby. Fall and winter babies, however, can be 
outdoors on bright days and get whatever sunlight there is. 
Many mothers hesitate to put their babies outdoors in cold 
weather, not realizing that in the sun the temperature may 
register 40° or 50° more than in the shade. On very cold 
days, however, a sun bath may be given indoors before an 
open window. The baby should be placed in the path of the 
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sunlight coming through the open space. The periods of this 
exposure should be longer than the outdoor periods in sum- 
mer, and they should be between 11 and 12 o’clock noon, 
when the rays of the sun are most intense. The more a 
baby who was born in the fall or winter is exposed to this 
form of sun treatment, the less likely is he to develop rickets. 


sn tek 
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Fic. 127. Sunshine makes for health 


These children are at the famous Rollier Sanitarium in Switzerland, where they are 
receiving the sun treatment for tuberculosis 


341. How to give a sun bath. On the first sunny day in the 
early spring the baby may be put in the direct sunlight out- 
doors. The hood of the carriage and the baby’s cap should 
be pushed well back, so that the sun will shine directly on his 
face and head. Since he will close his eyes when the sun falls 
on his face, no fear need be felt that the eyes will be injured 
through such exposure. On the first day his hands and fore- 
arms should be exposed, as well as the lower limbs. At the 
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beginning the feet may be protected with rolled socks, which 
should reach above the ankles. Care should be taken not to 
burn the skin. A fifteen-minute exposure on the first day is 
sufficient. Each day thereafter the exposure to the sun should 
be increased by five minutes, until the baby can be kept in 
the sun for one hour. A slight reddening of the skin each day 
will bring about pigmentation, or tanning. Every few days 
the amount of body surface exposed should be increased — at 
first slightly ; then, as the days grow warmer, more rapidly. 

342. Sun baths for older children. If sun baths are of pri- 
mary importance for the baby, they are also of great value 
for the run-about and the child of pre-school age. Clothing 
for sun baths should be low in the back, short in the legs, and 
without sleeves. An ordinary bathing suit or bathing trunks 
alone may be worn. Such sun baths may be given in the fields, 
in the city back yards, on the roof, on the porch, or at the 
beach. Care should be taken not to let the child’s skin be- 
come sunburned severely. The time rule for exposing infants 
to the direct rays of the sun should apply to older children. 
Tanning is the goal for which to strive, and the process must 
be gradual. 

343. Feeding the infant. The health of the infant is largely 
dependent on his feeding. Artificially fed babies are more 
likely to have digestive upsets and to be less robust than those 
fed in a natural way. The subject of infant-feeding is highly 
complicated. Problems of this kind should be referred to 
a competent physician, and his advice should be followed 
with care. 

344. Care of milk in the home. Milk used for infants must 
be clean, fresh, and protected against flies and odors. The 
growth of bacteria in milk is suppressed by keeping the milk 
cold. The temperature of the ice box should not be higher 
than 45°F. At this temperature harmful bacteria will not 
grow. In placing the milk in the upper compartment of the 
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ice box, place it as close to the ice as is possible; bottles filled 
with modified milk should be placed in a wire rack, to prevent 
spilling or breakage. Sterile absorbent cotton should be used 
to cork the bottles. The feeding bottles should be thoroughly 
cleaned in boiling water. Extreme cleanliness is very desirable. 

345. Regularity of 
feeding. All infants 
should be fed at regu- 
lar intervals and they 
should be awakened 
when feedings are due. 
Very young infants 
should be fed every 
three hours during the 
day and every four 
hours at night. As the 
child grows older feed- 
ing at night should 
be omitted. Nothing 
should be given to in- 
fants and young babies 
between feedings, ex- 
cept cool boiled water 
on hot days to relieve Fic. 128. Carefulness and cleanliness are 
thirst. When one con- essential in preparing the baby’s food 
siders that an infant’s 
diet is exclusively a liquid one, especially during the first six 
months, one can understand why it is unnecessary to force 
water on him. 

346. Additional diet. A soft diet, consisting of cereals, vege- 
tables, and zwieback, should be begun at six months of age. 
Orange juice and cod-liver oil should be started two weeks 
after birth. Cod-liver oil may be omitted during the summer 
months. The whole-grain cereals are to be preferred to the 
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white-flour cereals. Additions to the diet should be made 
gradually as the child grows older. These additions may be 
stewed fruits, graham or bran crackers, simple puddings, 
mashed banana, raw scraped apple, egg yolk, bread crumbs 
and butter, and thick soups. 

From the twelfth to the eighteenth month the amount of 
milk should be reduced from one quart to twenty ounces daily ; 
from the eighteenth month on the child should receive not 
more than one pint daily. This quantity refers to liquid milk. 
Additional milk may be partaken of in the form of milk pud- 
dings, cream soups, gravies, and ice cream. From the eight- 
eenth month on, meat and fish, well chopped, should be 
served broiled or baked. Bread and butter should be included 
in the diet. Care should be taken never to overfeed a child, 
especially during the summer months. 

347. Care of the bowels. There should be a natural evac- 
uation of the bowels daily. Some children require one evac- 
uation; others require two or even three to maintain good 
health. Natural evacuations can be brought about through 
‘proper training as early as the third or fourth month. Regu- 
larity of habit is absolutely essential to the normal function of 
the bowel. Laxatives should not be resorted to. Constipation 
during adult life can often be traced to the habit of giving lax- 
atives during infancy and early childhood. Many mothers give 
their children laxatives at regular weekly intervals, whether 
they are required or not. 

Since constipation is frequently located in the lowest part 
of the bowel, it is exceedingly unwise to irritate the mem- 
brane of the first twenty or twenty-five feet of bowel with 
laxatives to get to the last twelve or fifteen inches. In emer- 
gencies local measures should be resorted to in the form of 
glycerin suppositories or enemas of soap and warm water. 
The character of the infant’s stool is often an aid in deter- 
mining how well he is digesting his food. Green, loose, and 
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frequent stools, and stools with mucus, are indications that 
the child is upset. At the sign of such bowel disorders a 
physician should be consulted. Home remedies, especially 
castor oil, should never be given to the infant unless under 
specific instructions of a physician who has examined the 
baby. It is unwise to seek telephone advice from a physician, 
especially with reference to a disturbance of the bowels, when 
he has not examined the baby for such disturbance within 
twenty-four hours. 

348. Diseases of infancy and early childhood. The diseases 
of infancy and early childhood, particularly the contagious 
diseases, such as measles, diphtheria, scarlet fever, and whoop- 
ing cough, are infinitely more serious in their consequences 
than has been realized in the past. Not only do these diseases 
kill thousands of children outright, but they leave in their 
trail consequences of the most unfortunate kind. The oft- 
repeated statement that “children may as well have these 
diseases and be through with them” is fortunately dying 
fast. With the constant increase in knowledge of the fac- 
tors that predispose and lead to sickness, and with the appli- 
cation of well-established and scientifically sound rules for 
prevention of disease, the death rate from diseases common 
among infants and children is rapidly decreasing. If the 
child is protected from contagious diseases during early 
childhood, he may altogether escape the dangers attendant 
upon them, for immunity to most of these diseases is acquired 
as one grows older. 

Tt should be the aim of all mothers, therefore, to learn how 
to save their children from needless illness. A contagious 
disease is spread by bacteria of known or unknown origin. 
It is passed on to the baby from someone who has it, by 
coughing, sneezing, kissing, or handling, and by handker- 
chiefs, bedding, or other articles that have been soiled with 
discharges of the mouth, nose, or throat. It is safer, better, 
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and cheaper to keep a child well than to try to cure him after 
he is sick. Colds with fever, pneumonia, or abscesses of the 
ear are very common during infancy and early childhood. 
In the United States during the past ten years over one fifth 
of all deaths of children under one year of age were due to 
“colds” and their complications. 

349. Preventive measures. Keep away from the child every- 
one who coughs, sneezes, or has a cold, a sore throat, a fever, 
or is otherwise sick. The “little cold” of a big person may 
mean a “big cold” in the little person. Babies and little 
children should be kept away from crowds and crowded 
places. Orange juice will protect the infant against scurvy ; 
and cod-liver oil or irradiated ergosterol (a recently discov- 
ered agent containing the vitamin D, and estimated to be 
two hundred fifty times as powerful as cod-liver oil) will pre- 
vent rickets. The use of both should be started within the 
first two weeks after birth. Every child should be vacci- 
nated against smallpox at six months of age, and at nine 
months of age he should be given toxin-antitoxin to prevent 
diphtheria. Children treated with toxin-antitoxin should be 
Schick-tested six months after the last inoculation to deter- 
mine whether or not they are immune. 

Children who are susceptible to scarlet fever, as determined 
by the Dick test, should be immunized with four inocula- 
tions of the specific scarlet-fever toxin at weekly intervals. 
A second test should be made four to six weeks later to see 
if immunity has been established. The ravages of measles 
may be overcome with the use of blood serum from patients 
convalescing from measles. Scientists are now working on a 
new protective serum to be derived from goats’ blood, for the 
same purpose. 

350. Keeping the children well. During the first year an 
infant should be seen once a month, unless some unusual cir- 
cumstance makes it necessary to have him under observation 
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more frequently, by a competent physician trained in the 
care of infants and young children. During the second year 
the well child should be seen by his physician from three to 
four times a year, and from that time on, until he is ready 
for school, he should be thoroughly examined twice a year. 


Ewing Galloway 


Fic. 129. This beautiful and up-to-date playground adds to the health 
and happiness of a neighborhood 


We are living in an age of preventive medicine. Regular, 
systematic examinations will disclose physical illness and 
hygienic abnormalities in their very beginnings, and at these 
early stages remedial measures result in early corrections and 
cure. During such visits the medical adviser and the mother 
will have many opportunities to discuss health problems as they 
arise in the home, and all for the betterment of the growing 
child. These intimate health talks will do much to educate 
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the mother and will offset the misinformation she is apt to 
receive from persons not so well qualified to talk authorita- 
tively on health. Six months or more before the child is ready 
to enter school he should be gone over thoroughly to ascer- 
tain whether or not he is physically and mentally ready and 
equipped to take up school life. Such a health survey should 
include an examination of the eyes for any abnormalities of 
the visual apparatus, an examination of the hearing appara- 
tus, teeth, and nutrition, and an examination of the upper 
respiratory tract, especially the tonsils, the adenoid tissue, and 
the nasal sinuses. 

351. Race hygiene. Many students of hygiene and sanita- 
tion are interested in measures looking forward to a healthier 
race. There are two ways of accomplishing this end: the first 
is to take measures to provide a more healthful environment 
for each generation, so that both children and adults may 
have an increasingly better chance to live long and happily; 
the second is to insure a better inheritance for the coming 
generations. 

352. Heredity and the improvement of the race. One of the 
most important of biological laws is that of heredity. Like 
tends to beget like. Corn produces corn; sheep produce 
sheep. Not only do plants and animals produce after their 
kind, but they tend to produce certain physical traits, and, 
in the case of higher animals and men, certain mental char- 
acteristics as well. Thus we notice likenesses among children 
of the same family. It may be in the color of the eyes, in the 
stature, or in some special ability or disability. 

In the breeding and rearing of plants and animals wonders 
have been performed. As evidence of this we need only to 
consider the miracles of a wizard like Luther Burbank, who 
was able to produce varieties and characteristics in plants 
almost at will. This was accomplished largely by proper se- 
lection. Even the unscientifically trained farmer knows that 
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to produce a large yield of corn it is necessary to choose the 
best corn for seed. In like manner, it seems true that a better 
race could be produced if those who were physically and men- 
tally the best should marry and have children. While the 
subject of inheritance among human beings is still imper- 
fectly understood, it is pretty well agreed by scientists that 
the mating of people who are feeble-minded tends to produce 
feeble-minded, and the mating of those who are mentally 
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Fic. 130. Banks are beginning to be interested in helping parents who 
wish to keep their families healthy 


superior leads to the production of mentally superior children. 
Unfortunately the higher intellectual classes include families 
where there are few children, or only one, or none. Many 
scientists believe that the number of people born with high 
intellectual ability is on the decline. 

Those of lower intellectual caliber are more apt to have 
large families of children. Since marriage among human beings 
is controlled largely by sentiment rather than by science, 
there seems to be no remedy for this situation. It is true that 
in some states laws have been passed forbidding the feeble- 
minded and certain others to marry, but these laws usually 
refer only to a very small part of the population. Then, too, 
these laws are poorly enforced. - 
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We have meager knowledge as to the inheritance of disease 
and of susceptibility to disease, but it is generally agreed that 
infectious disease is not transmitted by inheritance. Some 
forms of insanity are known to be hereditary. Tendencies 
toward certain diseases are inherited. One may inherit a sus- 
ceptible mucous membrane, so that he is more likely to develop 
hay fever or asthma. It is noticeable that tuberculosis tends 
to run in families. This may be due in part to the inheritance 
of susceptibility, but in the newer light of science we see that 
it is probably due largely to the infection of little children by 
parents who have the disease. 

Those who are about to marry should consider the question 
of heredity and its influence on posterity. Scientifically there 
is sound basis for the advice to choose in marriage those who 
have a healthful inheritance both physically and mentally. 

The importance of the health of the mother before and after 
the birth of children cannot be exaggerated. There is no sci- 
entific reason for the superstitious belief in ‘Smarking.’ This 
is the belief that the mental state of the expectant mother 
will influence the life of the child both physically and mentally. 
The nutrition of the mother, freedom from the use of alcohol 
and drugs, and general good health are necessarily of funda- 
mental importance in producing a healthier race. 


For Informal Discussion in Class and at Home 


1. What are two effective ways to guard against rickets? scurvy? 


2. Explain the term “‘preventive medicine” from the standpoint 
of infant welfare. 


3. Defend the statement ‘To live well is to be born well.” 


4. Draw a word picture of a physically and mentally normal 
baby six months of age. 


5. If during your spare time you were employed as a nursery 
maid, how would you outline the baby’s daily routine? 
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6. Reply to this statement: ‘I would not expose my baby to 
the sun, for fear that he would develop sunstroke.” 


7. What general effect on the baby’s health has a tanning of his 
skin? What specific change takes place in his bones? in his blood? 
What conditions does it prevent? What conditions does it cure? 


8. What is nature’s safest and best food for infants? 


9. What articles of food should you add to baby’s diet after six 
months ? 


10. Defend the proposition that it is cheap health insurance to 
have the baby examined by a competent baby doctor once a month 
during its first year. 


11. Why is it safer never to have had the contagious diseases 
of early childhood than to have had them, even though we have 
recovered? State the relationship to degenerative diseases. Do we 
still believe that “‘children may as well contract contagious dis- 
eases and be through with them’’? 


12. Outline a health-protective program for a baby during its 
first year of life; for a pre-school child. 


13. Visit a baby-welfare station. Report what you observed. 


CHAPTER XXIV 


HEALTH IN THE HOME 


353. Importance of health in the home. The kind of home 
that one lives in has much to do with health. Most of us 
spend the majority of our twenty-four hours at home. If the 
house we live in has healthful surroundings, proper heating, 
ventilating, plumbing, sunshine, and the like, the possibility 
of leading a healthful life is greatly enhanced. 

354. The site of a dwelling. In building, buying, or renting 
a house the place where it is located is important. High land, 
well drained and exposed to sunshine, is favorable for health, 
Low, marshy land is not only unsightly but often dangerous, 
because it may be a breeding place for malarial mosquitoes. 
Filled-in land is often water soaked and may yield objection- 
able odors because of decayed materials. A house closely sur- 
rounded by shade trees may be attractive to some people, but 
such a place is objectionable. Shade trees first of all tend to 
make a dwelling damp and shut out the antiseptic and cura- 
tive qualities of the sunshine. 

355. Building regulations. People in rural communities have 
few if any restrictions as to building, but in cities there are 
usually strict regulations as to living quarters. These rules vary 
in different cities. A building bureau and tenement-house 
department ordinarily have control of matters pertaining to 
the structure, safety, and maintenance of living quarters. 
In many states there are laws which require municipalities to 
standardize the construction not only of tenements — build- 
ings occupied as a home or residence by three or more families 


who live independently of each other and do their cooking on 
380 
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the premises — but also of one-family and two-family houses. 
Where there is a building bureau all owners who desire to 
build new houses must file their plans with it. This bureau 
has rules which regulate the size of buildings, the light, ven- 
tilation, sanitary conveniences, and protection against fire. 
A building permit is granted if the plans and specifications 


r : 


Fic. 131. The home is the foundation of health and happiness 


comply with the building code. The tenement-house depart- 
ment further guards health and safety by enforcing its rules 
and regulations after the building is completed. 

Some of the most important regulations usually are that 
every room shall have at least one window opening on the 
street or on a yard or court, that the walls and ceilings of the 
cellar shall be damp-proof, that a sink and running water 
shall be provided for each apartment, that all leaks in plumb- 
ing shall be repaired immediately, that all fire escapes shall 
be kept painted and in good repair and unobstructed, and 
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that no room shall be overcrowded. In New York City there 
is a special bureau which supervises the old-law tenements ; 
its work consists largely of investigations regarding the clean- 
liness, safety, or drainage of cellars, safety appliances, leaky 
roofs, halls, plumbing, and yards. 

In our larger cities most people live, work, and play in 
buildings of some kind. It is essential that these shall be 
constructed so as to be as safe and sanitary as can reasonably 
be. People who are raised in the cities sometimes fail to appre- 
ciate the safeguards which the regulations of the city throw 
round them. The difference in the appearance, cleanliness, 
light, size of rooms, height of ceilings, and plumbing between 
the old-law and the newer buildings in New York City indi- 
cates the progress that has been made in housing. 

356. Sanitary cellars. One of the most pleasant and health- 
ful features of many new buildings is the cellar. Often it 
looks as clean and wholesome as any part of the house. It is 
still true, however, that a large number of cellars, especially 
in country districts, are dark, damp holes with visible mois- 
ture present and with poor ventilation. The cellar should be 
so well constructed, with enough windows, a cement floor, 
and whitewashed walls, that it is a really attractive part of 
the house and as easy to take care of as any other part of 
the house. 

357. The lighting in the home. The best kind of light is 
sunlight, because it is a disinfectant, stimulates nutrition, and 
is generally the best kind of light for the eye in doing fine 
work. One of the chief essentials of a home is sufficient 
window space to provide light and air. 

Kerosene, gas, and electricity are the chief sources of arti- 
ficial illumination today. Of these three the best is electricity. 
It is the safest, does not flicker, and is most convenient be- 
cause it is most easily controlled and because of the great 
variety of fixtures that are available. Unlike kerosene and 
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gas, it does not add much heat to the air and does not vitiate 
the air. Both gas and kerosene lights are dangerous and often 
contribute a disagreeable smell. Either gas or electricity 


offers as good light for the eyes as a kerosene lamp if the 
Tight fixtures are used. It is worth while to select carefully. 


Fic. 132. Modern inventions make the cellar as sanitary as any other 
part of a house 


Courtesy of American Radiator Co. 


Great improvements have been brought about in recent 
years by indirect lighting. In direct lighting the rays of light 
are thrown directly upon the object to be illuminated; in 
indirect lighting the rays of light are reflected from the ceil- 
ing. In semi-indirect lighting the rays are diffused through a 
translucent globe. Through the use of the indirect and semi- 
indirect forms of lighting there is less -glare, more diffusion 
of light, and less strain on the eyes. In private homes indirect 
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lighting is mostly used in halls, reception rooms, and the 
general lighting of rooms. Floor lamps and table lamps with - 
shades are to be recommended for reading. 

358. The disposal of garbage, rubbish, and ashes in cities. 
The wastes that occur in a family are of three kinds: garbage, 
rubbish, and ashes. Family wastes constitute the greatest 
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Fic. 133. Good lighting prevents eyestrain and nervousness 


bulk for removal by the collectors of waste in a city or town. 
This removal can be greatly facilitated if the householder will 
use a metal-covered can capable of holding not more than 
one hundred pounds of refuse. Large cans are not easily 
handled. Garbage in the house or upon the street may be a 
menace to health, because it readily decays and may pollute 
the air and soil about it. The removal of ashes should be 
carefully done. While ashes are not a menace to health, the 
dust that arises is to be avoided because of the effect upon 
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the respiratory tract and lungs. Because of the fire hazard, 
precaution should be taken never to put hot ashes in a 
wooden box. 

What to do with rubbish, such as newspapers, paper wrap- 
pings, excelsior, cardboard, old beds, mattresses, broken fur- 
niture, tin cans, is a problem. In cities rubbish should be 
made up into bundles as far as possible and tied or packed 
before being placed for removal, to prevent them from being 
blown away. Every thoughtful citizen should dispose of waste 
in a manner that will conserve the health of the people and 
promote cleanliness and tidiness. 

The problem of the ultimate disposal of waste by the muni- 
cipalities is not always easily solved. It is estimated that in a 
city the size of New York if all the waste for one day were 
dumped in one spot, it would cover an area of over eight acres 
and be higher than the Woolworth Building. 

The most difficult disposal is that of garbage. The location 
of ‘“‘reduction” plants, where oils and fats are removed and 
sold in commercial markets, frequently brings protests from 
citizens because of the odors emanating while the plant is in 
operation or during the transportation of the garbage to the 
plant. In New York City the garbage is towed forty miles 
out to sea and dumped. Here, again, complaints are regis- 
tered by those living along the coast, who state that the tide 
and wind cause the garbage to be blown upon the shore and 
remain there. Probably the safest method is to burn the gar- 
bage in an incinerator. This produces no odor and leaves a 
very small residue. 

In many cities the ashes are used to fill in low lands and 
swampy places; this may return a profit to the city if land 
values are high enough. 

In the larger cities the disposal of rubbish may also net the 
city a profit because contractors are willing to pay for the 
privilege of salvaging anything that is salable. 
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The disposal of liquid wastes, commonly known as sewage, 
is always a difficult problem. Those who live in the cities 
seldom give the matter consideration, because the system of 
sewers receives the liquid waste from the kitchen and bath- 
room, and the average citizen is free from obligations con- 
cerning its removal. This waste empties into river, lake, 
or ocean, with consequent pollution. Water receiving sewage 
is, of course, unsafe for drinking or bathing. The construc- 
tion of sewage-treatment plants has proved effective but 
expensive. It is the only safe method if the waters are to re- 
main unpolluted. 

The effective removal of wastes is possible, but at great 
cost to the taxpayers. The question that must be answered 
by the taxpayers of any community is what they are willing 
to pay for safe sanitation. 

359. Removal of wastes in rural communities. In many 
small towns and rural communities the removal of waste 
must be done by the individual householder himself. The 
garbage, ashes, refuse, and liquid waste are not collected by 
‘““white wings” or by means of sewers. The difference between 
well-kept premises and a slovenly exterior is largely that of 
household sanitation. 

The first requisite in regard to garbage is that it be burned 
or buried. Until that can be done, it should be kept in a 
metal can, tightly covered so as to keep away flies and other 
insects. Oftentimes the fresh garbage is fed to chickens and 
hogs, which is a most satisfactory disposal of such waste as 
peelings, lettuce leaves, stale bread, etc. It is never advisable 
to feed decayed vegetable matter to animals. An incinerator 
is a valuable adjunct to burn such garbage as cannot be 
properly disposed of otherwise. 

In the colder climates the ashes may be allowed to accumu- 
late until the warm days of spring. They should then be 
removed and the yard or storage place thoroughly cleaned 
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of all rubbish as a means of reducing the fire hazard, for 
cleanliness, and for esthetic reasons. 

360. Disposal of sewage in rural homes. The disposal of 
the liquid wastes is a more serious problem. There is always 
the possible factor of the causation of disease. The sewage 
should be removed from the house as soon as possible after 
its production, whether from the kitchen sink or the bath- 
room. The water-flush system is probably the best. This, 
however, is not always possible, on account of the location, the 
proximity of other houses, and the construction cost. The use 
of the primitive privy vault is then necessary. The vault 
should be made water-tight, so that none of its contents may 
escape to pollute the surrounding soil or contaminate the 
ground water in the neighborhood. The pits should be thor- 
oughly ventilated and screened to keep out flies. 

The addition of a solution of chlorinated lime or sulphate 
of iron will do much to check bacterial growth and to prevent 
offensive putrefactive odors. 

The ‘“‘pail’”’ system is used in many places. The pail, being 
limited in its capacity, must be frequently emptied of its con- 
tents and buried in a safe place. The outbuilding used for 
this purpose should of course be kept clean and properly ven- 
tilated. Earth closets are sometimes used in conjunction with 
the pail system. Dry loose dirt is thrown upon the dejecta 
so as to render them inodorous and inoffensive. The mixture 
soon becomes practically nothing but humus and may be used 
with safety as a fertilizer. The pail or the earth closet is well 
adapted to isolated houses, and to small communities where 
each householder is expected to take care of the necessary 
details and no general water supply exists. 

The waste should be kept as dry as possible to lessen putre- 
faction and the production of disagreeable odors. For this 
reason wash water and the liquid wastes from the kitchen 
should be disposed of separately. Where there is a water 
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supply to a house but no sewer connections, provision must 
be made to carry off the waste. There are various successful 
methods used, such as straining, sedimentation, septic tanks, 
and filtration and irrigation. 

Straining is accomplished by various kinds of filters made 
of coke or of buckwheat coal. 

Sedimentation treatment allows the sewage to flow slowly 
through a tank, permitting the sludge to settle at the bottom. 
Sewage may be collected in large tanks and treated with 
chemicals such as lime, alum, or sulphate of iron to increase 
precipitation. 

The septic-tank method of disposal aims to destroy as much 
as possible of the sewage by rapid natural decay, keeping it 
where it can do no harm during this process. 

The aim of these methods is to render the sewage as free 
from sediment and pollution as possible, so that the overflow 
may not contaminate the soil or stream. In a short treatise 
of this kind it is only possible to suggest the various devices 
used. For further detailed methods reference may be made 
to the various publications of the Department of Agriculture 
on this subject. 

361. Household pests. It has been pointed out elsewhere 
that serious diseases, such as malaria, yellow fever, and bu- 
bonic plague, are transmitted by insects and rats. 

For protection against flies, mosquitoes, and other insects 
the dwelling should be protected by the screening of windows 
and doors. All garbage should be kept in covered containers. 
Dishwater and other slops should not be thrown on the sur- 
face of the ground, except on a light, porous soil at a distance 
from the house. Stagnant water found in tin cans and un- 
drained pools is a fertile breeding medium for mosquitoes. 
Filth, such as manure and decaying vegetable matter, fur- 
nishes the soil for the propagation of flies. For this reason a 
well-kept backyard is a safer place than one that is ill-kept. 
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Cockroaches may carry disease germs and should be speedily 
exterminated. Fleas and rats may also be the cause of infec- 
tions, especially during epidemics. 

Every precaution should be taken to keep the house free 
from all forms of vermin. ‘Swat the fly” should be a slogan 
of every household. 

362. Plumbing. It is needless to say that plumbing should 
be of the best possible type to prevent leakage of liquid and 
gases. Building departments, which authorize traps for all 
pipes leading to sewer connections, and outside vents for the 
main drain pipes to allow the escape of gases and odors, enforce 
the essentials of sanitary plumbing. 

Sleeping rooms, bathrooms, and water closets into which 
sewer gas may escape should be ventilated, to obviate any 
pollution of the air. It isa good habit to flush sleeping rooms 
daily with fresh air by opening all windows wide for an hour 
or more. 

To safeguard against any possible contamination it is im- 
portant to see that the plumbing is kept in good repair. For- 
merly lead pipes were used to convey drinking-water into the 
house. Many cases of lead poisoning, resulting in death, were 
caused by the absorption of lead into the body. This occurs 
when the water contains an excess of carbon dioxide, which 
may attack the lead and produce a substance that is highly 
poisonous. Brass pipes are preferable. 

363. The ice box. In warm weather food deteriorates rap- 
idly unless it is put into an ice box, or refrigerator. This is 
especially true of food from cold storage. ‘The health depart- 
ment and other city departments do much to insure a health- 
ful food supply. The housewife should be equally alert in 
providing a clean, properly iced or electrified refrigerator. 
Foods which readily absorb odors (especially foods which con- 
tain fats or oils, such as milk and butter) should not be ex- 
posed to the fumes from strongly odorous foods. 


390 HEALTH ESSENTIALS 


During the hot summer months it is customary to use 
ice water as a drink. If the water is not drunk in large quan- 
tities or too rapidly, it will probably do no harm, provided 
the ice is pure. The best method of supplying cold drinking- 
water is to fill a bottle with water and place it in the refrigera- 
tor to cool. 

364. The bathroom. Since the bathroom is used in common 
by all the members of the family, it may be a means of trans-. 
mitting infectious diseases unless hygienic precautions aré 
observed. Sore throat, grip, colds, and other infectious dis- 
eases may easily be conveyed by unclean faucet handles, door 
knobs, and other bathroom equipment. These should be 
cleaned frequently and with regularity. Every member of 
the family should be supplied with individual towels and wash 
cloths. Special precautions should be taken if one has a cold. 
After washing, the bowl should be flushed with hot water. A 
clean piece of paper may be used in turning a faucet handle 
so that another member of the family who uses the handle 
afterwards may not be contaminated. Bathtubs should be 
thoroughly washed with hot soapy water and rinsed with hot 
water before using. Bathroom and toilets should be thor- 
oughly aired. 

365. Cleaning. The vacuum cleaner has solved many of the 
health problems relating to dust. It removes the dust from 
carpets or rugs with ease and without forcing it into the air. 
Rugs are better than carpets, because they have less lint- 
producing surface and also because they can be handled more 
easily and cleaned oftener. The dry dust cloths are still used 
too much, and the ones advertised in stores as dustless cloths 
are often expensive. Instead of using a dry cloth it would be 
better to use cloths saturated in water, kerosene, or furniture 
polish, depending upon the character of the work to be done. 
Dry sweeping should not be tolerated. Moistened sawdust or 
paper sprinkled on a floor greatly aids sweeping. The prevail- 
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ing fashion, which is commendable from the point of view of 
health, is to furnish rooms simply, with as little to catch dust 
as is compatible with looks and comfort. 

366. The kitchen. The place where food is handled and pre- 
pared for the family should be one of the most sanitary parts 


Fic. 134. A clean, attractive kitchen is one of the essentials of 
healthful living 


Courtesy of The House Beautiful 


of the house. The walls of the kitchen should be painted at- 
tractively. All the equipment should be scrupulously clean. 
The kitchen should be screened and carefully protected 
against insects. Mice may be dangerous because they live in 
filthy places and may convey disease by walking over food. 
Frequently the kitchen employee is quite ignorant of the 
laws of hygiene and has many unsanitary habits. If in addi- 
tion to this she is ill or a carrier of some disease, she becomes 
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an even greater menace to the family. The one preparing 
food should consider others. Licking the fingers, or handling 
a handkerchief while handling food or dishes and using the 
dish towel as a hand towel, are disgusting and dangerous 
habits whether performed by the kitchen employee or by 
members of the family. Care should be taken to prevent dan- 
gers through the carelessness of others. Vegetables that are 
eaten taw should be thoroughly rubbed or scraped and should | 
be rinsed in several waters. Since milk bottles are nearly 
always carried by the rim, or lip, over which the milk is 
poured, the bottles should be carefully washed before the top 
is removed, and special attention should be given to the rim. 

The washing of the dishes is especially important, since 
by carelessness an infection may be transmitted through 
the family. Soapless, dirty dishwater is altogether too com- 
mon. Scraps should be removed from the dishes before wash- 
ing. There is no excuse for washing dishes in water filled with 
garbage. Dishes should be washed in hot soapy water and 
rubbed so as to loosen all food débris. Everything that comes 
directly in contact with the mouth, such as knives, forks, 
spoons, and glasses, should be thoroughly washed, even if 
they do not seem to be soiled. It is never safe to rinse eating 
and drinking utensils in anything but boiling-hot water. Since 
dish towels may get soiled and hands may be contaminated, 
it is better to arrange the dishes in a drainer, so that they will 
drain themselves readily after rinsing, and then let them dry 
without being touched. Dish cloths and dish towels should 
be thoroughly washed and dried. Exposing them to the direct 
rays of the sun is an excellent practice. 

367. Heating and ventilating. Comfort and health in the 
home depend to a considerable extent on heating and venti- 
lating. This subject is treated in detail in Chapter IV. It 
will suffice at this point to reémphasize the desirability of 
keeping houses cool rather than hot. About 68°F. is the 
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optimum temperature. The air which we breathe and which 
comes in contact with our bodies should be moving rather 
than stationary and have a certain amount of humidity. 


For Informal Discussion in Class and at Home 

1. Describe a healthful site for a home. 

2. Write down on a sheet of paper the necessary characteristics 
of a healthful home. Assign a score for each item. Let the total 
number of points equal too. Let the members of the class compare 
their scales and formulate a scale for the grading of homes. 

3. What are the building regulations in your city or town? 


4, Describe in detail how the garbage, rubbish, and ashes of your 
community are disposed of. 

5. How does the sewerage problem of the city differ from that 
of the country? Describe in detail the solution of this problem in 
the country. 

6. What household pests are most common? In what way do 
they menace the health of a community? How may they be 
exterminated ? 

7. Bring to class questions about the healthful home that have 
not been presented by this chapter or by other members of the class. 


CHAPTER XXV 


SAFEGUARDING THE PUBLIC’S HEALTH 


368. The scope of public-health activities. ‘Public health 
is purchasable. Within natural limitations any community 
can determine its own death rate.” This slogan has been 
used by the New York State Department of Health for many 
years and has been adopted by health officers throughout 
the world. It is one of the most inspiring suggestions from 
public-health work. Today, for example, no city need have a 
typhoid epidemic if it is properly organized to fight disease 
and ill health. We have the scientific tools to prevent any 
such outbreak. 

Public health concerns itself with the health of people in 
large groups, or communities. In the true sense the name 
means the practice of preventive and protective medicine un- 
der the direction of the Federal, state, and city governments. 

It embraces many lines in sanitary engineering, such as the 
construction of factories to provide healthful working condi- 
tions for those who labor; proper planning of school buildings 
with a view to preserving the health of pupils; proper build- 
ing of homes and tenements in order to promote the physical 
well-being of their occupants ; proper location and construction 
of sewers to take care of the waste of the human family safely ; 
proper supervision over the source and conveyance of water 
and food supplies to prevent contamination; drainage of 
swamps and ponds to protect the public from disease-bearing 
insects that breed in such places; inspection and analysis of 
food supplies that may convey pathogenic organisms; pre- 
vention and checking of epidemics of disease, —in short, it 
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embraces the employment of all measures that will prevent 
sickness and loss of life in the human family, individually or 
in the mass. 

369. Origin of the public-health movement. The public- 
health movement is of comparatively recent origin in the 
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Health departments are now doing much to educate the general public. This cartoonist 
is employed by a state department of health 


United States. By an act of Congress on February 25, 1799, 
“officers of the United States are bound to observe the health 
laws of the State.”’ After the Civil War boards of health were 
established in the principal cities. A national Board of Health 
was created on March 8, 1879. However, it was not until late 
in the nineteenth century that efficient health departments 
developed throughout the United States. This came with the 
discoveries at that period of enlightenment, when the cause 


306 HEALTH ESSENTIALS 


of communicable disease was discovered in that invisible 
world revealed by the microscope. 

Scientific research has proved conclusively that infectious 
diseases are preventable, and by such proof has rendered 
civilization an incalculable economic service. 

370. How public-health work pays. The record of health 
achievements is one of the brightest chapters in the history 
of the American republic. Wherever the American flag has 
gone, even temporarily, there the trained health workers of 
the United States government have followed to initiate an 
aggressive campaign against disease and to promote positive 
health. 

Cuba was a hotbed of yellow fever. Through the control 
of the stegomyia mosquito Havana became a safe place in 
which to live. The Panama Canal Zone had marked the 
graves of thousands of men who attempted to build a canal 
from ocean to ocean. Yellow fever again was the dreaded 
pest which smote those who would lay claim to the land. 
General Gorgas conquered the mosquito and the disease and 
completed one of the world’s greatest engineering feats. Today 
the Canal Zone is one of the healthiest spots in the world. 
The Philippines and Porto Rico also testify to the beneficent 
power of public-health work. The control of pellagra, beri- 
beri, and hookworm disease in our Southern states; the pre- 
vention and cure of simple goiter in the goiter belts; the 
complete eradication of foot-and-mouth disease, common 
until recently among cattle in the agricultural areas of our 
country: these are other examples of what is being done to 
promote the public health. These wonderful achievements 
will occupy forever a place among the high traditions and 
accomplishments in modern medical service. 

371. How the Federal government safeguards our health. 
Since health problems in one state and in one section of the 
country differ essentially from those of other states in the 
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This picture shows an American scientist dealing with ‘microscopic foes of humanity 
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Union, Congress has found it necessary to pass laws to pro- 
tect the health of all citizens throughout the United States. 
Among the major activities carried on by the Federal gov- 
ernment are the following: 
It protects the health of citizens of the United States from 
possible contagion from immigrants. Those who apply for 


Fic. 137. The hygienic laboratory of the United States Public Health 
Service at Washington, D.C. 


This famous institution has on its staff some of the foremost scientists of the country. 
They test the purity of serums, toxins, and similar products used in the prevention and 
cure of disease. Their reports are very valuable 


entrance into our country are examined by physicians. If 
suffering from disease they are either quarantined until all 
danger of their spreading the disease is over, or returned to 
their own country. This protection applies particularly to 
cholera, yellow fever, scarlet fever, smallpox, typhus fever, 
leprosy, and trachoma. 

It controls interstate waters to prevent pollution. 


It supervises the production and sale of foods in interstate 
trade. 
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It builds and maintains Federal hospitals and sanatoriums. 

It investigates national health problems and distributes in- 
formation with reference to these studies and surveys. 

It codperates with state and city health departments by fur- 
nishing advice, serums, and trained workers when necessary. 
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Inspections at ports of entry protect our citizens from disease 


It exercises control over the production and sale of bio- 
logical products such as serums, vaccines, and antitoxins. 

It carries on public-health education campaigns. 

These activities express in a superficial manner the extent 
and magnitude of Federal health service. The enforcement of 
such laws as are necessary to execute these activities is invested 
in four governmental departments: the Treasury Department, 
the Department of Agriculture, the Department of Labor, and 
the Department of the Interior. 
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372. Health work of the Treasury Department. The health 
work of this department is conducted through the Untied 
States Public Health Service under the direction of a surgeon- 
general. Many activities are carried on through its several 
divisions. It conducts scientific investigations into the cause 
and prevention of disease, gathers important statistics, pub- 
lishes many helpful reports, and advises state and city health 
officials. 

373. Health work of the Department of Agriculture. This 
important branch of the Federal public service concerns itself 
with everything that relates to scientific agriculture. Since 
the chief purpose of the agriculturist is to produce food, both 
vegetable and animal, for the millions of people in the United 
States, his main health interest centers in foods. Some of the 
activities carried on by this department are these: 

Public-health work is greatly aided by home demonstra- 
tions. Agents go into rural districts and, by personal contact 
with the people and through talks and exhibits, help to foster 
public-health improvements and to educate the people. 

The rural engineers in this department are experts on prob- 
lems of farm water supply and rural sanitation. They have 
prepared some excellent bulletins on these subjects, which are 
issued free or at nominal cost. 

The Bureau of Entomology carries on a relentless warfare 
against pests like flies, mosquitoes, and other disease-carrying 
insects which are a menace to public and personal health. 

The Bureau of Animal Industry protects the public health 
against tuberculosis and other animal-borne diseases through 
inspection of cattle, meats, and dairy products. The public’s 
greatest insurance against unwholesome meat is the blue 
stamp of government approval. 

The Bureau of Chemistry, by insisting on pure foods, wages 
a relentless campaign to protect the public health. It has 
under its supervision the enforcement of the Pure Food and 
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Drugs Act, which was passed by Congress in 1908. This act 
requires all food products and medicines to be truthfully 
labeled. Through the operation of this law the public is pro- 
tected against fraudulent and harmful alleged cures, patent 
medicines, and narcotic and habit-forming drugs, which other- 
wise would be taken without the knowledge of the ingredients 
of the advertised medicine. The label ‘‘Guaranteed under 
the Pure Food and Drugs Act”’ does not mean, as many sup- 
pose, that the United States government is guaranteeing the 
quality or quantity of the contents, but only that the manu- 
facturer guarantees the goods to be what the label says they 
are. It protects the purchasing public against short weights and 
measures. Through this law people can learn at a glance whether 
or not an article contains preservatives such as benzoate of 
soda, coal-tar derivatives, artificial coloring agents, and dyes, 
and whether or not opiates, cocaine, alcohol, or other habit- 
forming drugs are present. Thus gullible, innocent persons are 
protected against unscrupulous manufacturers who might oth- 
erwise mislead the public through fraudulent advertisements. 

374. Health work of the Department of Labor. In general 
this department seeks to improve the physical conditions of 
labor for the working classes. It exercises control over immi- 
gration, conducts medical inspection, and administers the quar- 
antine laws. 

The Children’s Bureau, which has the responsibility of 
studying, advising on, and directing all matters pertaining to 
the welfare of children, is in this department. Its activities 
are concerned with child life and welfare, the birth rate, infant 
mortality, orphanages, desertion, juvenile courts, the employ- 
ment of children, and legislation affecting them. The bureau 
publishes many important bulletins, of value to parents and 
schools, on mental and physical health. These bulletins are 
sent to schools and public libraries. Many of them are sent 
free to the general public. 
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375. Health work of the Department of Commerce. This 
department does much for the safety and welfare of those 
engaged in commerce. 

The Census Bureau in this department collects national sta- 
tistics and keeps the public informed of the most prevalent 
diseases. To a certain extent these statistics measure the suc- 
cess of the public in dealing with various diseases. The steady 
reduction in deaths from typhoid, for example, shows the 
success resulting from the scientific measures taken against 
disease; the increasing prevalence of smallpox in certain 
sections suggests a neglect of vaccination. 

376. Health work of the Department of the Interior. The 
Bureau of Education in this department has a staff of workers 
who make surveys of school systems. They point out the 
defects and suggest helpful ways of improving public educa- 
tion. Some of its agents give lectures on health throughout 
the country. The most important health activity of this 
bureau is in publishing bulletins on teaching health to chil- 
dren. Within the last ten years thousands of these bulletins 
have been distributed among teachers and pupils and have 
contributed in no slight degree to the progress of health edu- 
cation throughout the country. 

377. How the state department of health safeguards our 
health. Each state department of health functions in many 
fields of public-health work not specifically covered by the 
various divisions of the Federal government. The important 
features of state health departments consist mainly of a state- 
wide sanitary code, generally under the direction of a state 
health commissioner assisted by a staff of experts whose chief 
concern is the prevention of communicable diseases and the 
promotion and dissemination of health knowledge. Their 
functions include the study and prevention of infant mortal- 
ity, the study of child welfare and maternity, and medical 
inspection of rural-school children. They study problems 
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concerning physical training for boys and girls, birth registra- 
tions, and pasteurization of milk. For physicians they make 
laboratory examinations of specimens; they prevent the pol- 
lution of streams, administer quarantine against contagious 
diseases when prevalent in neighboring states, distribute bio- 
logical extracts and serums, and make free distribution of 
salvarsan to indigent people. They conduct nursing service, 
surveys, and studies of industrial hygiene. These various 
functions and health activities are administered by trained 
and expert physicians, public-health field nurses, engineers, 
bacteriologists, chemists, epidemiologists, and statisticians. 
Their work is conducted along a well-organized system of 
codperation between Federal and local health authorities. 

378. How the city department of health safeguards our 
health. Environment plays an important part in our health. 
In our daily work we come in contact with people from all 
walks of life; we travel in public conveyances, drink from 
city water supplies, eat food in public places, room in hotels, 
or live in apartments. As individuals we cannot devise or con- 
trol sanitary measures that would protect us against disease. 
Coéperation through public effort, however, limits by law the 
rights of individuals to be careless and indifferent to the wel- 
fare of innocent and careful people. The law which empowers 
a local commissioner of health to issue licenses for slaughter- 
houses and chicken markets, to regulate proper heating in 
apartment houses, to issue health certificates to food handlers, 
to regulate the production and sale of milk, meats, and other 
edibles, and to exercise many other powers is known as the 
sanitary code. This code provides the commissioner of health 
with police powers and is almost limitless in its public-health 
safeguards. 

The work of departments of health in our larger cities is 
generally carried on through several bureaus. The bureaus 
may be as follows: 
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1. The Bureau of Child Hygiene. The scope of the work of 
this bureau varies in different cities. In general, it supervises 
the child’s health from birth to graduation from school or until 
an employment certificate is issued. The Bureau of Child 
Hygiene conducts baby-health stations where physicians 
and nurses instruct mothers in the care and feeding of their 
infants. It also conducts clinics, such as eye and dental clinics. 


' Pathé aE 
Fic. 139. A modern way of cleaning the streets 


2. The Bureau of Foods and Drugs. This bureau is charged 
with the enforcement of all provisions of the sanitary code 
relating to the production, manufacture, handling, and sale of 
foods and drugs. It also enforces the regulations governing 
the conduct and maintenance of food establishments. Its 
officials inspect and supervise dairies, creameries, milk depots, 
and pasteurizing plants which supply milk and its products 
for consumption in the city. They also inspect and supervise 
the quality of all foodstuffs sold, and see that they are properly 
labeled and branded. They inspect and supervise the sale of 
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all sea food, inspect and supervise the quality of drugs sold, and 
supervise the registration of proprietary (so-called “patent ’’) 
medicines. Examinations are made by the inspectors of the 
bureau to see if the contents and the quality are in keeping 
with the statements on the labels. 

The Bureau of Foods and Drugs is also charged with the 
inspection of bakeries, confectioneries, carbonated water fac- 
tories, cold-storage plants, commission houses, desiccated-egg 
establishments, fat-rendering plants, ice-cream factories, food 
factories, restaurants, slaughterhouses, warehouses, piers, rail- 
road yards, and all retail food stores, including those dealing 
in groceries, delicatessen, fruits, vegetables, and fish. 

3. The Sanitary Bureau. This bureau has a variety of activ- 
ities. It enforces rules regarding plumbing, lighting, heating, 
and ventilation of buildings. It undertakes to eliminate con- 
ditions that favor the breeding of flies and mosquitoes. This 
means the oiling of stagnant water and the removal of gar- 
bage and wastes. The examination of, samples of water and 
other measures to maintain a pure water supply are under the 
supervision of this bureau. In large cities the problem of rats 
is a constant menace to health, since rats have very filthy 
habits and contaminate a great deal of food. They also act 
as host for a flea which carries bubonic plague. Rats in a 
ship coming from a foreign port are likely to be undesirable 
immigrants because they are often carriers of disease. ‘The 
Sanitary Bureau exterminates rats in buildings, piers, and 
vessels. This bureau also supervises the transportation of 
ashes and garbage through city streets, supervises bathing 
establishments, regulates the prevention of smoke and dust 
nuisances, and eliminates from public places the use of the 
common towel and drinking cup. 

4. The Bureau of Preventable Diseases. This is one of the 
most important bureaus of the health department. It re- 
ceives reports of all communicable diseases from private 
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physicians and from hospitals and other institutions. Every 
case of communicable disease carries with it possibilities of an 
epidemic; therefore the bureau promptly sends a specialist to 
make a diagnosis when there is doubt, and, by visiting nurses, 
to give to those exposed to communicable disease instruction 
in methods of prevention. 

This bureau conducts clinics to vaccinate against small- 
pox and typhoid fever and to administer tetanus antitoxin 
and Pasteur treatments. These clinics also immunize against 
diphtheria with toxin-antitoxin and give Schick and Dick 
tests to determine immunity or susceptibility to diphtheria 
and scarlet fever. The bureau also regulates the muzzling 
of dogs and enforces the law against expectoration in public 
places. 

5. The Bureau of Laboratories. The chief function of this 
division of the department of health is to manufacture vac- 
cines, serums, antitoxins, and test materials used in the pre- 
vention and treatment of various communicable diseases. It 
also examines cultures for diphtheria bacilli, urine, stools and 
blood for typhoid bacilli, and conducts other laboratory work 
of value in the detection and prevention of disease. During 
the World War many of the laboratories of the larger cities 
throughout the United States supplied the armies and navies 
of the allied nations with serum, vaccine, and antitoxin. 

6. The Bureau of Hospitals. This bureau cares for persons 
with communicable diseases. 

7. The Bureau of Records. This bureau keeps a variety of 
records that relate to health work of the city, such as records 
of births, marriages, and deaths. These are used for admis- 
sion to school, in obtaining employment certificates, and as 
proof of death, for insurance or inheritance purposes. It also 
provides for the registration of all practicing physicians in the 
community in order to safeguard the public against quacks 
and charlatans, 
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8. The Bureau of Public Health Education. That the health 
of a community may be protected and improved, the general 
public needs to be enlightened concerning matters of health 
and also concerning the policies of the department of health. 
For these purposes this bureau publishes various bulletins, 
offers public lectures, and presents exhibits and demonstra- 
tions on proper methods of living. It also attempts to keep 
physicians informed of the latest public-health measures. 

379. Other city departments safeguarding the city’s health. 
Outside of the health department there are other correlated 
agencies that help to safeguard a city’s health. Among these 
are the following : 

1. The Department of Public Markets. A department of 
public markets inspects all foodstuffs to see that the public 
gets fresh, wholesome food in honest measures. All food is 
examined on reaching the central public markets. Inspectors 
pay particular attention to milk and meat and make every 
effort to prevent the sale of spoiled or adulterated foods. 
Perishable foods, such as fruits and vegetables, receive the 
greatest attention. Once food is tagged “‘not fit for use” the 
owner must destroy or dump the consignment; otherwise he 
is subject to a heavy fine and frequently his permit or license 
is taken away from him. This department inspects and super- 
vises cold-storage plants. Owners of these plants are required 
by law to stamp the date on which foods are sent to cold 
storage, in order that one can tell how long they have been 
kept there. Foodstuffs are not permitted to remain in cold 
storage longer than ten months, with the exception of butter, 
which may remain twelve months. 

2. The Department of Water Supply. This department has 
an intimate relation to the public health. It keeps the water 
supply free from injurious bacteria and filth, through such 
measures as chlorination, filtration, and precipitation. It pre- 
vents possible pollution by maintaining an unpopulated area 
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at least five miles wide around the edges of the reservoirs. 
A force of special police is maintained by this department to 
prevent people from throwing refuse into the reservoirs. 

3. The Tenement-House Department. This department car- 
ries out laws with reference to light, heat, ventilation, sanitary 
conveniences, and protection against fire of private dwellings, 
tenements, and public buildings. 

4. The Department of Street Cleaning. This department keeps 
the city clean. It removes garbage, ashes, rubbish, and snow 
from streets. Garbage may be fed to hogs, or (as in New York 
City) it may be towed out to sea for a distance of forty miles 
and dumped, or it may be burned. The department disposes 
of sewage and, through the use of sewage-treatment plants, 
checks pollution of waters into which sewage is emptied. 

5. The Police Department. This department conducts edu- 
cational campaigns in an effort to reduce the number of street 
accidents, and prevents accidents through the operation of 
traffic signals. It renders first aid in emergencies and summons 
hospital ambulances. In some sections of some cities the police 
regulate play streets for children. There is a narcotic squad to 
prevent the unlawful sale, distribution, and use of narcotics. 

6. The Board of Education. This board, with its large corps 
of teachers, occupies a first line of defense against diseases 
and the physical defects of early childhood. Teachers who 
inculcate hygienic habits pave the way to good health. Many 
schools are now very active in getting parents to remove the 
physical handicaps of children. Special schools provide train- 
ing for those whose physical and mental handicaps make it 
difficult for them to compete with their companions. 

380. Private codperation with public-health work. Private 
health agencies and private physicians are by no means lack- 
ing in their efforts to assist official health agencies. The very 
gratifying results of smallpox vaccinations, of sanitary meas- 
ures, of vaccinations against typhoid fever, of the use of 
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antitoxin and toxin-antitoxin for the treatment and pre- 
vention of diphtheria, of iodine in the treatment of simple 
endemic goiter, of scarlet-fever immunization, — these and 
other achievements speak well for the effective work of 
private physicians in the field of preventive medicine. Many 
scientific health measures continue to be sponsored by 
private organizations, such as the American Medical Associa- 
tion, state and county medical societies, the American Red 
Cross, the national and local tuberculosis associations, the 
American Child Health Association, the American Public 
Health Association, the National Safety Council, the National 
Committee for the Prevention of Blindness, the American 
Social Hygiene Association, the Eye Sight Conservation 
Council of America, the Rockefeller Institute, the Carnegie 
Foundation, life-insurance companies, and so on. 

381. Health departments in towns and rural communities. 
The safeguarding of the public health is usually carried on 
much more efficiently in cities than in towns and rural com- 
munities. Often the rural departments or boards are not 
very active because of a lack of general interest in health 
problems. They are often greatly handicapped by a lack of 
the efficient machinery of the city departments of health, 
such as clinics, hospitals, and means of supervising the water 
and milk supplies. 


For Informal Discussion in Class and at Home 


1. What is meant by the expression “public health is purchas- 
able’? What sum of money did your city provide in its budget 
to protect the health of its citizens? 

2. With what public-health agencies in your city are you ac- 
quainted? Name them. What are their functions? Where are 
they located? : 

3. What is the annual birth rate in your town? What is the mor- 
tality rate? How does the former compare with the latter? 
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4, What is your conception of public health? Who is the chief 
health officer in your city? What divisions of public health are 
under his charge? 

5. How are citizens rewarded for their expenditures of money 
for public health? Name some of the more important conquests 
made by public-health workers. 

6. What are some of the major health divisions of the Federal 
government ? 

7. Name at least three important health activities of each. 

8. Who was responsible for the passage of the Pure Food and 
Drugs Act? What benefits have we derived from this law? 

9. In what manner are epidemics of typhoid, smallpox, and 
diphtheria prevented? What local health agency protects your 
community against these diseases ? 

10. Why are immigrants given a medical examination before 
entering our country? Who is responsible for safeguarding the 
public health ? 

11. What percentage of the city’s budget is spent for public 
health? Is this fact known to your public-spirited citizens? 

12. Why are hospitals maintained by the Federal government? 
For whom are they maintained ? 


13. How may the individual citizen contribute to the health of 
the community? 


CHAPTER XXVI 
A HEALTHFUL WATER SUPPLY 


382. In ancient times. The Romans were practical people. 
Beginning their remarkable career on the now famous seven 
hills, they gradually extended their conquests until they cov- 
ered the Italian peninsula and swept round the borders of the 
Mediterranean. Where the Romans went they carried their 
laws, language, art, and civilization. The more we know about 
these stalwart people, the more we realize that their success 
rested in part on their healthful living. 

Very early in their career they realized the necessity of hav- 
ing an adequate supply of pure water. One of the principal 
dangers threatening every supply of water is its pollution 
from sewage. In early times Rome’s water came from the 
Tiber, into which the city’s filth also found its way. As the 
Romans became skilled in engineering and as the water supply 
became more and more intolerable and dangerous, they began 
to build those remarkable aqueducts that are now considered 
among the wonders of the past. Great pipes made of stone 
and usually elevated on arches, often crossing streams and 
mountains, brought pure water to the city from sources. 
many miles away. These aqueducts represented tremendous 
energy and expense. By the third century of the Christian 
Era, Rome was supplied with fourteen aqueducts varying in 
length from eleven miles to sixty-two and aggregating three 
hundred and fifty-nine miles. 

Sometimes the water was made to flow through channels 
constructed on the top of triumphal arcades of prodigious 
height, exceeding one hundred feet, and composed of as many 
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as three tiers of arches resting one on top of the other. Each of 
these agueducts emptied into a reservoir of its own, from which 
it was distributed through underground channels to the differ- 
ent parts of the city. This made possible the numerous public 
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Fic. 140. A Roman aqueduct 


These ruins are magnificent monuments to’ Roman genius 


fountains and public baths for which the Eternal City was 
famous. In the countries bordering the Mediterranean there 
are now ruins of at least two hundred of these Roman aque- 
ducts. At least one of them helps to supply the modern city 
of Rome with water. These Roman aqueducts are among the 
most impressive monuments of ancient civilization. 
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The ancient Romans were especially noted for their remark- 
able baths. The baths of Caracalla were a mile in circum- 
ference and open at certain times for the free use of every 
citizen. They were capable of accommodating more than 
sixteen hundred persons at a time. 

383. Importance of water. From the earliest times water 
has played an important part in civilization. Men settled 
only where water was available. An abundance of water 
made navigation and commerce possible and served other 
human needs. One of the most important factors involved in 
the founding of cities is the water supply. It is no mere 
accident that ancient Egypt was like a shoestring extending 
along the banks of the Nile. All the large cities of the world 
are near bodies of water. 

Water is a necessity of life. It is not only necessary for the 
proper cleanliness of person, clothing, and environment, but 
it is a necessity of the diet. Seventy per cent of the weight of 
the body is water. 

Water enters into the composition of all the tissues, is 
the chief ingredient of the blood and the other fluids of 
the body, distributes bodily heat, regulates the body tem- 
perature by providing for perspiration and evaporation, and 
prevents friction of the various parts. It is as necessary as 
air and food. 

384. Water-borne diseases. The relation between the water 
supply and illness and death is very marked. The greatest 
danger to the water supply is pollution from human sources, 
All the discharges from the body find their way sooner of 
later into our streams, where they become a menace to life. 
Among the water-borne diseases are typhoid fever, cholera, 
and dysentery. 

The discovery of the sources of great epidemics reads like a 
novel. One of the first epidemics which’ could be traced defi- 
nitely to the water supply occurred in Plymouth, Pennsylvania, 
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in 1885. The water supply was infected by a single person, and 
as aresult one out of every eight of the inhabitants had typhoid. 

The story runs as follows: Plymouth received its water 
supply from a mountain brook which drained a watershed that 
was almost uninhab- 


: ited. The stream was 
42 reservoir Z) Af She house fromwhich| dammed from time to 
fy. 


the infection cae time, and the water 


was stored in four res- 
ervoirs. The infection 
was traced to a citizen 
who had spent his holi- 
days at Philadelphia. 
On his return he came 
down with typhoid. 
His excreta were not 
disinfected and were 
deposited near the 
edge of the stream. 
The brook was frozen 
until spring. In March 
P LYMOUTH, PENN. there piss thaw and 
IN 1885 : 
the entire accumula- 
Fic. 141. This map illustrates how a water tion was swept down 
supply may be infected 1 into the brook and 
finally into the water 
mains. Three weeks later typhoid cases appeared by the 
score in Plymouth. On some days there were as many as a 
hundred new cases. Over a thousand cases were reported, 
and one hundred and fourteen people died. The epidemic 
was limited to those houses supplied by town water and to 
those who drank from the public water supply. This difference 


1 From Preventive Medicine and Hygiene, by Dr. M. J. Rosenau. Published 
by D. Appleton and Company. 
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appeared in a very striking fashion on one street. The houses 
on one side, supplied with wells, had no cases; the houses on 
the other side, supplied by town water, had several. This 
shows that freezing alone was not sufficient to destroy typhoid 
infection. It also shows how a single individual may endanger 
the lives of a community. 

385. The water supply in the country. Water in the coun- 
try is generally more likely to be infected than water from 
city mains. People in the country are likely to be more or 
less careless about the source of their drinking water and the 
disposal of wastes. Then a city supply is likely to be fre- 
quently tested, and many precautions are taken to protect 
it from contamination. The sewage is usually disposed of by 
the most modern scientific methods. 

Water supplies may be divided into two classes: surface 
waters and ground waters. The surface waters come from 
streams and lakes, and the ground waters from wells and 
springs. Surface waters are used by municipalities but are 
seldom used by single houses. Most people in the country 
take their water from springs or wells. Wells are most 
common. 

Wells may be divided into two classes: dug wells and tu- 
bular wells. Dug wells are usually lined with brick, stone, 
cement, or wood. The joints between the parts of such lining 
are seldom water-tight so as to shut out surface water. The 
coverings of wells are often made of boards with little or no 
attempt to keep out rain water or splashings when it rains. 
This means that the filth that is tracked on the platform of 
the well is washed through the cracks. Most wells admit 
polluted surface water. A fair degree of protection may be 
given to a dug well by placing concrete round the well lining 
for several feet below the ground and by building over it a 
tight concrete cover; but even when such precautions are 
taken, it is likely to be less safe than a tubular well. 


416 HEALTH ESSENTIALS 


Fortunately the open well equipped with chain pumps or 
buckets is fast disappearing. The “old oaken bucket” sounded 
well in song and story, but in the light of modern hygiene and 
sanitation it suggests anything but health. Such a well was 
accessible to dirt blown by winds and encouraged the handling 
of the chain, rope, or bucket. If the person who drew up the 
water always had clean hands, it would be a different matter ; 
but who ever heard of one’s washing his hands before drawing 
water from a well? It is not unusual to find in open wells 
dead leaves, frogs, mice, and sometimes a dead cat. 

It is fortunate also that in both country and town there is 
now a marked tendency toward drilled or driven wells. Either 
of these tubular wells is a protection against the entrance of 
leaves, dirt, small animals, and surface water. Care should be 
taken to see that the ground is firmly packed against the pipe 
to prevent the seepage of surface waters and that the connec- 
tion between the pump and the well tube is water-tight. 

Springs are always a questionable source of drinking water 
in spite of the generally accepted idea of their reliability. In- 
vestigation shows that a spring is little more than a shallow 
well that flows. In some cases the water from a spring may 
come from a great distance and a considerable depth. Most 
springs are likely to be supplied by rain water which has 
percolated through a loose sandy soil to an impervious layer 
of clay or rock and then found its way to some soft spot 
where it comes to the surface as a spring. In a primitive com- 
munity that was sparsely settled there was little chance of 
contamination; but as soon as population increases, with its 
barns, pigpens, outhouses, and cesspools, the soil may be- 
come so polluted that poisonous wastes may contaminate the 
spring. Sometimes the shallow ground water may be washed 
over the surface directly into the spring. 

386. Bacteriological analysis desirable. If water has a pleas- 
ant taste and is clear and-cold, it is too frequently called safe 
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and excellent drinking water. Experience shows that water 
may pass these tests with a very high rating and yet be dan- 
gerous. On the other hand, it may fail conspicuously to meet 
these tests and yet be pecieetly safe. Temperature, clearness, 
and agreeable taste are usually in the mind of the person who 
says, ‘‘I have the best well of water in the state.” Usually he 
has no scientific background for such a statement. The germs 
that cause disease are too small to be seen and have no taste 
or smell. They may live either in cold water or in warm water. 

The only way to be sure of the safety of a water supply is 
by means of a bacteriological analysis. Most state depart- 
ments of health make such examinations free. If you wish 
such an examination write to your state department of health, 
which will send you containers and a questionnaire to make out. 
It is often desirable to have bacteriological analysis of the water 
supply when one moves to a new place or when there is illness 
in a family from a disease that may be water-borne. 

387. A survey of roadside water supplies. In an age when 
vacations and automobile trips are becoming increasingly pop- 
ular the safety of the water supply is tremendously important. 
In the summer of 1924 the Pennsylvania State Department of 
Health made a survey of roadside water supplies for the pur- 
pose of informing the traveling public where safe drinking 
water might be found. The results of this study could prob- 
ably be duplicated in any other state. The survey was made, 
with the help of the main office, by an engineer, a bacteriolo- 
gist, and a food specialist traveling by automobile. More than 
two thousand miles were covered along important highways. 
Twelve hundred water supplies were inspected. Samples of 
water were taken from dug, driven, and drilled wells and 
from springs, streams, and cisterns. Of the total number of 
roadside water supplies investigated, only 34 per cent were 
finally approved. Only 38 per cent of the dug wells were ap- 
proved, but 80 per cent of the drilled wells were satisfactory. 


418 HEALTH ESSENTIALS 


Such a survey shows how dangerous it is to assume that all 
drinking water in the country is safe. It also illustrates how 
a wide-awake health department may protect the health of its 
citizens. 

388. How to choose a place from which to drink. In con- 
sideration of facts such as have been cited on previous pages, 
Mr. C. E. Rich of the Michigan State Department of Health 
gives this advice on choosing a country drinking place: 


First, I would say, carry one or more thermos bottles and fill 
them from the public municipal supplies in the cities you pass 
through. These waters are under the constant supervision of the 
local officials as well as of the State Department of Health, and 
most of them are safe for drinking. 

Second, do not drink from a stream if you can possibly avoid 
it, and then only if in a region which is almost entirely uninhabited. 

Third, if you must drink from a country well, examine the sur- 
roundings very carefully. If the yard is untidy, if either barn, pig- 
pens, chicken houses, or a privy is near the well, or if it appears 
that the surface drainage is toward the well, go on to another place. 

Fourth, do not drink from a well simply because it is recom- 
mended by the owner. He will probably tell you that he and his 
family have used the water for many years and have never been 
sick. This may be true, but that is no guarantee that the same will 
happen to you. It is entirely possible for a person to drink con- 
taminated water and develop an immunity to the water-borne 
diseases, and this may have been the case with the owner of the 
well and his family. 

Fifth, do not drink from a spring unless you are ina very sparsely 
inhabited country and then not if there appears to be any possible 
source of contamination in sight. 


A sixth suggestion might well be added; namely, that if a 
suspicious water supply must be used, the water should be 
boiled or possibly treated with hypochlorite of lime. Another 
good method is to put a drop of iodine into a quart jar of 
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water. In about twenty or thirty minutes the water will be 
ready to drink. This chemical treatment kills typhoid germs 
and other germs that cause disease. 

389. Sewerage problems in rural and village communities. 
The problems relating to sewerage are reduced to a minimum 
in our best-regulated cities. The city sewer systems carry 
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Fic. 142. Diagram of a modern country house, showing the conveniences 
provided in an ordinary city home 


wastes to a remote distance from the homes. The individual 
householder has almost no responsibility in the matter. In 
rural and village communities the situation is the reverse. 
The community as a whole attempts little or no service or 
control. Every family must exercise intelligence in regard 
to such matters in order to be healthy themselves and to pro- 
tect their neighbors. One of the most pressing health problems 
of rural communities is the disposal of wastes. 

390. Dangers from human excreta. The excretions from 
our bowels and kidneys are often the source of great danger. 
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Such excretions often contain the living poisons, or germs, of 
disease. These germs may come not only from persons sick 
with disease but also from people who are apparently in good 
health, the so-called carriers of infection. If human waste is 
not disposed of in a sanitary manner, it may get into the 
water we drink, the food we eat, or on the skin of our bodies, 
and so carry to us the germs from the bodies of infected per- 
sons. Typhoid fever, dysentery, Asiatic cholera, tuberculosis, 
round worms, pinworms, tapeworm disease, and hookworm 
disease are all spread through human excreta. 

There are three important ways whereby excreta may be 
scattered. One of these is through surface washing or subsoil 
seepage. This has already been referred to in connection with 
the water supply. 

Contaminated water mey spread disease by infecting the 
drinking water. Such water may also convey infection by 
being used to wash foods or vessels used for storing foods. 
Milk vessels are especially important in this connection. 

A second method is through persons and animals. Poultry, 
dogs, cats, rats, or people may walk over soil polluted with 
human excreta, get filth on their feet, and then track it to the 
top of the well, to the bank of the spring, the house, or the 
yard where the children play. Carelessness in not washing 
the hands after visiting the toilet is one of the most important 
sources of infection. 

Flies and other house insects breed in and feed on human 
waste. It is easy to understand how flies contaminated with 
filth are likely to crawl over food and dishes or to fall into 
milk, and so spread filth. 

No home or community is well started in healthful living 
until it has safely disposed of its wastes. 

It has been found that the number of plumbers, gas fitters, 
and steam fitters to each million of our population has changed 
from 209 in 1870 to 1956 in 1920, an increase of 577 per cent. 


A HEALTHFUL WATER SUPPLY 421 


In part this is due to the adaptation of modern plumbing to 
good water supply and modern sewage disposal, two things 
that are largely responsible for the gradual disappearance of 
typhoid from our communities. 

391. Disposal of human waste. One of the most common 
and usually one of the most unsatisfactory methods of dis- 
posing of human excreta is by means of the pit privy. This 
may be described as a hole in the ground over which an out- 
house is built and into which the excreta are deposited. When 
the pit is filled, the privy is sometimes moved over a new 
pit and the old pit is covered up. Sometimes the house is not 
moved, but the wastes are removed and buried. Such a privy 
when properly constructed and used offers protection against 
flies and domestic animals. Often, however, it is not built 
to exclude flies or is used so carelessly as to be a center of 
menace from them. 

One of the greatest dangers from the pit privy is the possi- 
bility of infecting the water supply. This is particularly true 
in limestone regions and in marshy soils. It should never be 
located within at least one hundred yards of a well or on a 
slope above a spring. The use of drying powders, lime, sand, 
and disinfectants will tend to lessen the dangers of a pit privy. 
A privy may be made even more safe by providing a water- 
tight and insect-proof receptacle for the reception of excreta. 
This will keep out flies and prevent the pollution of the water 
supply. Privy contents may be disposed of finally by burial. 

Even when operated so as to protect against flies and 
reasonably well against infection, pit privies are not to be 
recommended. At best they are inconvenient and likely to be 
dangerous because of possible carelessness. 

According to United States Public Health Bulletin No. 68, 
“Health Service,” a sanitary privy “should be so constructed 
that it will afford privacy and comfort to the user. It must 
have a water-tight receptacle (pail, can, tub, barrel, tank, or 
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vault) to receive the excreta. This receptacle must be so 
protected as to prevent access of flies or domestic animals 
to its contents. The receptacle must be so arranged that it 
may readily be removed for cleaning or easily cleaned in 
place.” 

The building should be kept in a good state of repair and 
its contents be properly disposed of. The last point is espe- 
cially important. 

The bulletin quoted above says that privies may ie so con- 
structed that final disposal occurs automatically through pipes 
which carry the overflow to the subsoil in such a way as to be 
safe or relatively so; or the receptacle can be large enough 
(as a vault) so that it need not be emptied more than once 
a year; or it may be made large enough (as a barrel) so 
that it need not be emptied more than once a month, if the 
family is not too large; or it may be of a size (as a pail) that 
requires emptying every week or every day according to the 
circumstances. 

One of the most hopeful signs of healthier living is the im- 
proved water supply and the installation of modern sanitary 
bathrooms in rural and village communities. When there is 
no city or town water supply available, house owners often 
construct tanks in their attics. These may be filled by hand 
pumps or gasoline engines. Such attics make it possible to 
pipe running water to a bathroom or to any part of the 
house. Sewerage pipes dispose of the wastes. 

Continuous running water from a hillside spring has been 
a feature frequently found in New England farmhouses from 
of old; Thoreau, for instance, tells how he found it when he 
went to a region more mountainous than Concord. It ought 
to have been more utilized to give the conveniences of plumb- 
ing. An obstacle may have been the fact that the stream 
could not protect itself against freezing by its rapid flow if 
it was divided to many places in the house, so that heating 
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through the night would have been necessary in the coldest 
weather; but much of the failure to utilize it must have been 
due to failure to appreciate the opportunity. 

Since so many city people today spend several weeks or 
months in the country every year on their vacations, the 
question of water supply and sewerage in rural districts be- 
comes a vital matter to them. 

392. Sewage disposal. In a closely built-up area such as we 
find in cities privies should not be tolerated. Statistics show 
that the substitution of sewage systems has reduced the death 
rate in many cities. Dr. George C. Whipple of the Harvard 
Engineering School says, ‘‘In Munich when sewers were con- 
structed in 1856-1859 the typhoid-fever rate fell from 242 to 
166 per 100,000; later, after an improved water supply and 
other sanitary reforms had been brought about, the typhoid- 
fever death rate fell to a much lower figure.” 

We are so used to the general sewerage system in our cities 
that we do not realize that this is rather recent in its origin. 
It dates back to the middle of the last century. 

Until recently one of the most common methods of sewage 
disposal was to allow the sewage without treatment to flow 
into the nearest lake or stream. When the dilution is suffi- 
cient this may be satisfactory. The disease bacteria are killed 
by other organisms, by sunlight, or by other natural means. 
The farther this polluted water is from its source of contami- 
nation, the less dangerous it is. Typhoid bacilli do not multiply 
in water. After a week usually not more than 1o per cent will 
remain alive; after a month, not more than 1 per cent. Never- 
theless a city that gets its water supply from the river on 
which it stands may find its supply contaminated by a stream 
above. Oyster beds are sometimes contaminated by sewage. 

Usually sewage now undergoes treatment in filtration plants 
before it is allowed to drain into a public stream. This treat- 
ment destroys the bacteria and dissolves the organic material. 
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This chemical treatment is sometimes accomplished by adding 
lime, iron salts, alum salts, or acids. Sometimes the sewage is 
filtered so that it is supposed to be impossible for bacteria to 
pass through. In both America and Europe there has been 
some successful experimentation in using sewage for fertilizer. 


Fic. 143. Croton Falls diverting dam and reservoir 


This body of water is the source of a city’s water supply. The dam raises the water to 
a level where it can be diverted into the main reservoir 


393. A sanitary achievement for San Francisco. The ro- 
mance of securing a supply of pure water is not limited to 
ancient Rome. The stories of modern times are equally 
thrilling, and because of our greater scientific knowledge the 
drinking water is much safer from infection today than in 
ancient times. 

The story of how San Francisco secured its water supply 
is one of achievement. San Francisco is located on the point 
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of a peninsula with salt water on the north, east, and west. 
There was water, water everywhere, but scarcely a drop to 
drink. Because of its great harbor (the best one on the 
Pacific coast) San Francisco seemed to be the natural site 
for a large commercial city, but this was impossible unless a 
large amount of fresh water was available. With the increas- 
ing demands of a rapidly growing city it was necessary to go 
farther and farther inland for the water supply. Much of this 
is now secured from the Hetch Hetchy valley, one hundred 
and forty-five miles east of San Francisco, at an elevation of 


Fic. 144. The arrangement of a slow sand filter 


thirty-five hundred feet. The aqueduct route from Hetch 
Hetchy to the city penetrates the western part of the Sierra 
Nevada range, crosses the San Joaquin valley, then passes 
through a second range of mountains (the Coast Range), then 
goes underneath San Francisco Bay, and finally reaches the 
city by way of the peninsula. The distance along the line fol- 
lowed by the aqueduct is one hundred and sixty-eight miles 
long. The whole is a triumph of engineering skill. 

394. Guarding the source of the water supply. After a 
water supply is available it is often a serious problem to in- 
sure its being delivered to the consumer uncontaminated. 
Usually the watershed tributary to the reservoir is sparsely 
settled. Ordinarily no habitations are allowed within five 
miles. Caretakers are employed permanently to see that the 
water is not polluted, and the area is well policed. No human 
excrement, garbage, or other refuse is allowed to be placed in 
the reservoir or within several hundred feet. Sewage from 
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permanent camps, hotels, or dwellings must be filtered, or 
otherwise purified, and destroyed. Care must be taken to 
provide water-tight pipes which will carry the water from the 
reservoir to its destination without danger of pollution. 

395. Filtering the water. Usually before the water is turned 
into the city mains additional precautions are taken to pro- 
tect the consumer against infection. The water may be filtered. 
There are two well-known methods of filtration. One is called 

Cities in the United States of slow sand-filtration to 

50,000 population and over distinguish it from the 

rapid process, known as 
mechanical filtration. 

The process of slow 
sand-filtration is an 
imitation of nature’s 
method of purifying 
water. It was noticed 
that when water passed 
through sand it tended 
to be purified. The imitation of this process began even 
before the chemistry or the bacteriology of the process was 
understood. Now cities have at great expense constructed 
filter beds of sand to purify the water. In Washington, D.C., 
twenty-one acres are required for filter beds, which furnish 
sixty-three million gallons daily. A filter bed is very much 
like an ordinary reenforced concrete reservoir. The bottoms 
and sides must be water-tight to prevent pollution. Each 
filter bed may occupy an acre of space, and is independent 
from other filter beds so that it may be cleaned and regulated 
without disturbing the other beds. Trained engineers and 
bacteriologists are constantly at hand to see that the filtering 
plant operates at a high grade of efficiency. Frequent tests — 
are made of the water from the different beds. From time to 
time the old sand must have a layer scraped off and finally it 


No cities using 


chlorination 


1906 

Fic. 145. Most cities throughout this coun- 

try have made their drinking water safe by 
chlorination 
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must be entirely removed. After the sand has been thoroughly 
washed and disinfected, it may be used again. The usual 
thickness of the sand layer varies from twelve to forty-eight 
inches. This method of filtering is so efficient that 99 per 
cent of the bacteria are held in the upper layer of the sand. 
The introduction of slow sand-filtration had in many cities 


Ewing Galioway 
Fic. 146. An ingenious method of improving the taste of water supply 
by aérating it with oxygen at a filtration station 


an immediate effect in lowering the death rate of water-borne 
diseases, such as typhoid fever. Many health authorities 
believe that this method has also resulted in a reduction of 
the general death rate. 

In mechanical filtration chemicals are added to the water 
to make it clear and to kill bacteria. The water is forced 
rapidly through beds of sand. Adding chlorine to the water 
is one of the common methods. Many cities use both filtra- 
tion and chlorination. Through such scientific methods water 
from city mains is practically 100 per cent safe. 
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One of the latest and most interesting ways of sterilizing 
water is by the use of ultra-violet rays. These may be sup- 
plied by a mercury-vapor lamp. By an ingenious arrange- 
ment the water is exposed to the rays in such a way that when 
the light goes out the water stops. The bacteria are killed 
when exposed to the rays for a few seconds. This method is 
cheap and reliable and may receive more attention in the 
future. 


Ultra-violet rays have been effectively used in disinfecting 


water in swimming pools. Pools frequented by many people 
are certain to be contaminated. This may be overcome in 
part by changing the water frequently and by allowing only 
people free from contagious disease to bathe, and then only 
after taking a shower bath. The water at a bathing beach is 
harder to regulate. 

396. The ice supply. It was not suspected that ice might 
convey disease until it was discovered that typhoid and other 
germs were not killed by freezing. Sedgwick and Winslow in 
1902 made one of the first reliable studies in the laboratory. 
They discovered in the case of the typhoid bacillus that 
50 per cent of the microbes died by the end of the first week, 
go per cent by the end of the second week, and practically all 
at the end of twelve weeks. Investigation shows that bac- 
teria are more common in “snowy” and “bubbly” ice than 
in clear ice. 

Today we use natural and artificial ice. Natural ice should 


be taken from water of good sanitary quality and be handled 


in a cleanly way. Even if the water is polluted the danger is 
reduced, because water purifies itself in freezing. It also re- 
mains in storage for several months before being used. 

Ice is now manufactured by the ammonia process. Am- 
monia in vaporizing requires heat, which it takes from objects 
near it. In this way heat is taken from the water, which then 
freezes. Artificial ice should be made from pure water. Even 


. 
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then, if there is uncleanliness in the manufacturing plant, it 
may contain more bacteria than the water from which it is 
made. The modern electric refrigerator makes it possible for 
the housewife to make her own ice under sanitary conditions 
subject to her own control. 

Either natural or artificial ice is reasonably safe if it is not 
contaminated in handling. Contamination may take place 
because the ice is drawn over dirty sidewalks or handled by 
people who have dirty hands. The clerk at the ice-cream 
counter who puts ice into the lemonade with his bare hands is 
guilty either of ignorance or of criminal negligence. 


For Informal Discussion in Class and at Home 


1. Look up additional facts about the way the Romans secured 
their water. 

2. Consult histories and encyclopedias for further information 
about the Roman baths. 

8. What diseases may be water-borne? Consult the reports of 

your state department of health for evidence of water-borne 
epidemics. 

4. How does the problem of pure water in the country differ from 
that in the city? How is this problem to be solved in the country? 

5. Find out all you can about your local water supply. 

6. What precautions should the automobilist take to secure a safe 
supply of drinking water? 

7. How does your city or town take care of-its sewage? How is 
this problem met in a rural community? 

8. How may disease be transferred through ice? Discuss pre- 
ventive measures in detail. 

9. Write to the Bridgeport Brass Co., Bridgeport, Connecticut, 
for a free copy of their booklet, ‘The History of Sanitation.” 
Report to the class on such topics as ‘When Plumbing took a 
Thousand Years’ Vacation.” 


CHAPTER XXVIE 


A HEALTHFUL MILK SUPPLY 


397. Milk as a food. The problem of supplying a commu- 
nity with milk is one of the most important of health problems. 
Milk is our best single food, supplying almost every element 
necessary for growth and energy. It is a protective food, 
guarding against deficiency diseases when used in combina- 
tion with other foods. About 16 per cent of the average 
dietary in the United States consists of milk and milk prod- 
ucts. Since milk is so necessary in the diet of infants, there is 
always suffering when the supply fails. 

In contrasting milk-drinking peoples with others, Dr. 
McCollum says that such people have “attained greater size, 
greater longevity, and have been much more successful in the 
rearing of their young. They have been more aggressive than 
the non-milk-using peoples and have achieved greater ad- 
vancement in literature, science, and art. They have devel- 
oped in a higher degree educational and political systems which 
offer the greatest opportunity for the individual to develop 
his powers. Such development has a physiological basis, and 
there seems every reason to believe that it is fundamentally 
related to nutrition.” 

398. Milk easily contaminated. The fact that milk is in a 
liquid form and is such a good food makes it also a dangerous 
food at times. Bacteria readily thrive in it. That is one of 
the chief reasons why it is responsible for more sickness and 
death than any other food. Among the diseases spread by 
milk are tuberculosis, typhoid, scarlet fever, diphtheria, the 
foot-and-mouth disease, and septic sore throat. The summer 
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complaint of children and the diarrheal diseases among adults 
are often due to infected milk. 

The long journey that milk may take before it finally 
reaches the consumer makes its contamination easy. It fre- 
quently reaches the consumer only after several hours of 
travel during which it has been exposed to dirt and dust 
and to containers and handlers that are not scrupulously clean. 


Ewing Galloway 
Fic. 147. Botiling cream in a sanitary dairy 


The importance of milk as a food and the dangers to which 
it may be subjected make the regulation of the milk supply 
one of the most difficult health problems of a community. 
The remainder of this chapter will concern itself with the 
best methods that have been worked out to insure a sanitary 
milk supply. : 

399. Healthy cows the first essential. Milk at the point 
where it passes from the udder of the healthy cow is practi- 
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cally free from bacteria. Those that are found are harmless, 
but even these multiply very fast. If the milk at the time of 
milking is contaminated with disease bacteria, then by the 
time it has reached the family table it has become a real source 
of danger. For this reason the healthy cow is the first essential. 

The chief danger from unhealthy cows is tuberculosis. 
Bovine tuberculosis in man is practically never responsible 


os 


Ewing Galloway 
Fic. 148. Healthy cows in a sanitary stable 


for tuberculous infection of the lungs. In man it is a disease 
of the bones and lymph glands. The infection starts in the 
small intestine. From a quarter to a third of all tuberculosis 
in children under five years of age is bovine in origin. Fatali- 
ties from bovine tuberculosis are rare after the fifth year. 
About 5 per cent of the deaths due to tuberculosis are of 
bovine origin. Health experts are agreed that most of the 
infection from bovine tuberculosis comes from cows’ milk. 


There is little danger from meat, because it is usually cooked 
and tuberculosis of the muscles is rare. 
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Bovine tuberculosis may be prevented by using milk, cream, 
and milk products from healthy cows. Fortunately there is 
now a reliable tuberculin test for cattle. Milch cows should 
be tested at least every six months. According to the stand- 
ard milk ordinance for many states throughout the United 
States every diseased animal is to be removed from the herd 
at once and no milk from diseased cows is to be offered for 
sale. The animals that fail to pass the test are branded with 
T or TB and are slaughtered under the direction of the health 
officer. Many states are now passing legislation looking for- 
ward to the prevention of bovine tuberculosis in man. In some 
states the farmer is reimbursed for the loss of diseased cows. 

At the present time evidence continues to accumulate to 
show the value of the recently discovered Calmette vaccine 
for producing specific immunity in cattle against tuberculosis. 
It seems probable that we have in this vaccine a method of 
protecting cattle which might well be substituted for our 
present costly and ineffective procedure of testing and slaugh- 
tering. On some farms where this vaccine has been used it 
was found that calves that were inoculated with this vaccine 
during the first fifteen days of life and revaccinated every 
year did not contract tuberculosis, although they were in a 
herd of tuberculous cattle. 

400. Health certificates for dairy employees. Most diseases 
have their primary sources in man himself. Every person who 
is ill or is a carrier of disease may infect any kind of food with 
which he comes in contact. The milker who is unclean in his 
habits, the bottler, the deliverer, — anybody, in fact, who has 
anything to do directly with the milk supply, — may be a 
means of spreading disease. 

The literature on this subject is voluminous. We shall refer 
to only two epidemics. On April 29, 1924, four cases of scarlet 
fever were reported in the city of Helena, Montana. Three 
were boys between six and eight years of age and one was 
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a girl eighteen years old. The cases were found in widely sepa- 
rated parts of the city. The boys came from different schools. 
The girl did not attend school. Under such circumstances it 
seemed improbable that the disease had been spread by con- 
tact. Further investigation showed that all four of these cases 
were supplied with milk by the same milkman. Samples of 
the milk were immediately examined at the laboratory of the 
state board of health. Organisms were found which were 
identical with those found in cultures made from the throats 
of some of the cases. Visitation at the dairy and an examina- 
tion of those who came directly in contact with the milk 
showed that previous to the outbreak one of the employees 
had had a moderately severe sore throat which had persisted 
for several days. Distribution of milk from this dairy was 
immediately stopped, and the epidemic subsided. At Inter- 
mountain College, which was supplied by this dairy, there 
were sixteen cases. As a result of this infection by one worker, 
there were in all fifty-five cases of scarlet fever. 

The notorious outbreak of typhoid in Montreal in 1927, 
with over five thousand cases, was traced back to a typhoid 
carrier. Poor pasteurization was also held responsible for the 
spread of the disease. As a result of such experiences there 
are laws in some states and municipalities requiring every 
worker who comes in regular contact with milk during its 
production or distribution to have a certificate from a health 
officer testifying that said person is free from tuberculosis, 
is not a carrier of typhoid, and is otherwise free from any 
disease which may be spread through milk supplies. 

401. Careful milking. Milking by machinery is the most 
sanitary method if the equipment is kept clean. The ordinary 
method of hand milking, unless it is carefully safeguarded, eas- 
ily results in contamination. The habits of the milker are of 
great importance. The careful milker sees that the flanks of 
the cow are free from visible dirt at the time of milking and 


A HEALTHFUL MILK SUPPLY 435 


that the udders and teats are sponged and cleaned with a 
disinfectant immediately before milking. Much of the con- 
tamination may come through the condition of the milker’s 
hands. The hands should be washed, rinsed with a disin- 
fectant, and dried with a clean towel just before milking. The 
careful milker wears clean outer garments during milking. 
Milk stools are kept clean. The hooded milking pail with 
an aperture about five inches in diameter is to be recom- 
mended. This pail pro- 
tects the milk from 
dust and dirt. The 
careful milker avoids 
coughing and sneezing, 
so as not to contam- 
inate the milk. Each 
pail of milk should be 
removed at once to the 
milk house for strain- 
ing; it should never be 
strained in the dairy 
barn. Milk needs to be Fic. 149. An electric milking machine 
cooled as promptly as 

possible; within an hour after milking it should be as low as 
50° F. and remain at approximately that temperature until 
delivered. Capping should be done preferably by machinery. 
Caps should be kept in dust-proof containers. If capping is 
done by hand, the hands should always be disinfected. 

402. Sanitary buildings and equipment. The barns for cat- 
tle should be sanitary in order to keep the cows in good health 
and the milk uncontaminated. They should be well lighted and 
provided with air space. There should be about five hundred 
cubic feet of air space per cow. The floors should be con- 
structed of concrete or of some other niaterial which is im- 
pervious and easily cleaned, should be made to drain properly, 
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and should be kept clean and in good repair. The walls and 
the ceilings need to be whitewashed once a year or painted 
once in two years. Yards for cows should be graded and well 
drained. Manure should be removed, or stored so as to prevent 
the breeding of flies. 

The milk should be kept in a separate room used only for 
handling and storing it. In the best dairies such a room is kept 
scrupulously clean. 

Only sterile containers should be used. This applies to milk 
pails, strainers, cans, or any object with which the milk comes 
in contact. Containers should be thoroughly scrubbed and 
rinsed after use. In all modern dairies they are thoroughly 
sterilized with steam, and care is taken that the sterilized 
surface which will touch the milk is not in any way handled 
so as to permit infection; bottles are filled and capped by 
machinery so that they are not touched by human hands. 

403. Pasteurized milk the only safe milk for general use. 
After all the precautions suggested in the previous pages have 
been taken to insure a safe milk supply, there will still be 
elements of danger. At the present time it is impossible to 
expect all the cows to be tuberculin-tested. There will always 
be some careless people handling milk. Even with the frequent 
physical examination of such people some of them will get ill 
and infect the supply. 

Modern sanitary science has fortunately found a way of 
making all milk reasonably safe. Over sixty years ago Pasteur 
discovered that heat killed bacteria, hence the term “‘pas- 
teurization.” As a result of various experiments it was dis- 
covered that when milk was heated to a certain degree and 
kept at that temperature for a certain length of time, the 
heat destroyed the viruses of tuberculosis, typhoid fever, 
scarlet fever, diphtheria, and other common diseases of man. 
Now practically all our large cities require the pasteuriz- 
ing of milk. This means that the milk is heated to about 
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143° F. for a period of thirty or forty-five minutes. It is 
then promptly cooled. 

Milk pasteurized in this way does not change in odor, 
taste, or digestibility,.nor does the process interfere with 
its food value. Pasteurization does tend to reduce its anti- 
scorbutic property, but this is not very active even in raw 


Ewing Galloway 
Fic. 150. A pasteurizing machine on one of the big dairy farms that 
supplies New York City 


milk. The antiscorbutic property of milk depends on the 
feed of the cow and the freshness of the milk. Child- 
health specialists practically all recommend pasteurized milk. 
Whether children are fed pasteurized milk or not, they 
should be given orange juice. 

Pasteurized milk should be handled with the same care as 
raw milk. It is just as liable to infection through careless 
handling. The lactic acid bacteria which sour the milk are 
not destroyed by pasteurization. The delivery of high-grade 
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milk on the doorstep, hallway, or dumb-waiter does not insure 
that the milk will remain high-grade. To let a bottle of milk 
stand in the early morning sunshine for an hour or two may 
cause the number of bacteria to increase enormously and thus 
make it far less wholesome, especially for children. 

Pasteurization of milk has resulted in an immediate decline 
of the death rate, especially among children. In New York 
City, Nathan Strauss was a pioneer in popularizing the use of 
pasteurized milk. He distributed milk free to children in parks 
and recreation places. 

404. Different grades of milk. In most city markets today 
it is possible to buy different grades of milk. Through such 
grading the purchaser may have certain definite information 
about the milk he is buying and the careful dairyman may 
demand more for his product. Among the most common 
grades are those known as grade A, grade B, grade C, and cer- 
tified milk. According to the Commission on Milk Standards 
of the New York Milk Committee these may be described 
somewhat as follows: 

Grade A milk, if unpasteurized, should come from cows free 
from disease, and be handled by persons also free from disease, 
as determined by experts. The milk should be produced under 
sanitary conditions and should contain at the time of delivery 
no more than 10,000 bacteria per cubic centimeter. 

If grade A milk is pasteurized, it should be produced and 
handled under similar sanitary conditions, so that the bac- 
terial count at the time of delivery to the consumer shall not 
exceed 200,000 per cubic centimeter. Such milk shall be pas- 
teurized under some official supervision. 

Milk of grade B class shall be produced under such condi- 
tions that the bacterial count at no time shall exceed 1,000,000 
per cubic centimeter. All grade B milk must be pasteurized 
under official supervision. 

Grade C milk shall come from cows free from disease and 
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shall include all milk produced under such conditions that 
the bacterial count is in excess of 1,000,000 per cubic centi- 
meter. Whenever any city finds it necessary to permit the 
sale of grade C milk because of the length of haul or other 
conditions, the New York Milk Committee recommends that 
us sale be limited to cooking and manufacturing purposes. All 
milk of this class should be pasteurized. 

Certified milk is raw milk of the highest quality. It is uni- 
form in its composition and is produced by the most sanitary 
methods according to the requirements of the American Asso- 
ciation of Medical Milk Commissions. A medical milk com- 
mission is appointed by a county medical society and acts 
under its direction. The utmost care is taken to produce the 
best possible raw milk. For the production of certified milk 
the buildings for the dairy and stables must conform to the 
best sanitary standards, the herd and the milkers must be 
healthy, and the milk must be prepared and shipped to the 
consumer with the greatest care. The milk must be bottled 
at the source of supply. Certified milk is inspected frequently. 
If the bacterial count exceeds 10,000 per cubic centimeter for 
a certain period of days, its certification is suspended. Because 
of the expense of producing certified milk, its use is confined 
largely to children and invalids. 

405. The future milk supply. The future of our milk supply 
offers a field for interesting speculation. There are no immedi- 
ate indications of shortage in spite of the increased per capita 
consumption of milk, but with the increase of population the 
time is coming when not only milk but other food supplies 
will need to be conserved for the nation’s use. 

The future milk supply is likely to be in concentrated form, 


because milk of this type (for example, powdered milk) has | 


many economic and sanitary advantages. At present less 
than 4 per cent of the approximately thirteen billion gallons 
of milk used annually in this country is in concentrated form ; 


on 
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but figures compiled by the United States Department of 
Agriculture indicate that the consumption of evaporated, con- 
densed, and dry (or powdered) milk is increasing rapidly. 
Inasmuch as whole milk is about 87 per cent water the eco- 
nomic saving in transportation of a reduced water bulk is 
obvious and offsets the cost of condensing and drying. 

Since high temperatures must be used in the concentration 
process, the milk is safe — a characteristic not always found 
in whole-milk supplies. The heating does not affect the nutri- 
tious qualities of these different forms of concentrated milks. 
The modern practice of using fresh fruits and fresh vegetables 
in the diet replaces vitamin C, which is destroyed in evapo- 
rated milk and diminished in condensed and dried milk. 
Heating has one other advantage, that of making the milk 
much more digestible. Convenience, cleanliness, stability, 
and nutritional qualities should cause forms of dried milk to 
find a definite place in the public diet. We may expect its 
consumption to increase steadily. 

An interesting source of supply other than cows’ milk is 
goats’ milk; because of its similarity to mothers’ milk it is 
becoming more and more popular as a food for babies. 

406. A system of licensing and inspection. No community, 
especially no large community, can expect to be assured of a 
sanitary and satisfactory milk supply without a system of in- 
spection and licensing. Dairies must be regularly inspected. 
Those that are not conducted in a sanitary way should not be 
allowed to market their product. Dairies need to be licensed. 
Milk on the market should be subject to frequent inspection. 
Such inspection rigidly carried out determines the amount of 
fat, the solid content, and the bacterial count. Unfortunately 
in many communities milk is sold without being subjected 
to bacteriological inspection. Since disease may be spread 
through any of the milk products, such as ice cream and butter, 
these foods should also be inspected. 
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407. The rural and village milk supply. In many rural com- 
munities where nearly every farmer produces his own milk 
there is no community milk problem. Since the family supply 
is not transported and is consumed soon after milking, the 
danger of infection is greatly reduced. However, even when 
the householder is so fortunate, the milk may be contami- 
nated. Healthy cows, sanitary cow barns, care in milking, 
and clean utensils are indispensable. 

In village and town communities where there may be no 
pasteurization and little or no dairy inspection, the milk 
supply may be at times quite unsatisfactory. This may be 
corrected by an intelligent and wide-awake community which 
wishes cleaner and better milk and is willing to pay for it. 


For Informal Discussion in Class and at Home 
1. Why is milk so important as a food? 
2. How may it become contaminated ? 


3. Visit a dairy which supplies your community. Do its methods 
of milk production conform to the standards proposed in this book ? 


4. Describe the process of pasteurization. Why is it important? 


5. Is the individual in the village or the city better protected 
against infection through the milk supply? Why? 

6. What is bovine tuberculosis? How may we be protected 
against it? 

7. What grades of milk are sold by your milkman? What 
standards are required for each grade? 

8. How may milk become contaminated after it has been bottled? 


CHAPTER XXVIII 


THE CHOICE OF A HEALTHFUL OCCUPATION 


408. The importance of a wise choice. Some children when 
they reach high-school age have some definite idea of what 
their life’s work is going to be; the majority, however, do not 
make up their minds until after they have completed their 
high-school course. The selection of a profession, occupation, 
or business pursuit is probably the most difficult problem 
that confronts not only the high-school student but the col- 
lege student as well. It is a difficult decision to make. It 
depends on many considerations: one’s individual capacity, 
aptitudes, physical health, and, in many instances, economic 
needs. Very frequently success in a career will depend largely 
upon the proper selection of the work to be undertaken. A 
good start, and the race is half won. 

No student should select an occupation without consulting 
persons who are in a position to advise. In the old days little 
thought had to be given to the question of choosing an occu- 
pation, because boys usually followed in the footsteps of their 
fathers. In those days the activities of women were limited 
to the home, and this obviated the necessity of selecting for 
girls fields of endeavor outside the home. Nowadays, with 
business as diversified and professions as specialized as they 
are, and with the advent of the automobile, extensive railroad 
systems, the airplane, and other modes of conveyance, fields 
of endeavor have multiplied and spread to the four corners of 
the earth. As a result the opportunities for success in business, 
in the professions, and in the industries have become great. 
No one should blame lack of opportunities for his failure. 
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Early in the high-school course boys and girls should con- 
sult with school administrators whose duty it is to confer 
with those who need help in the selection of an occupation, 
Much help may be gained by seeking the advice of leading 
citizens of the community. Secretaries of chambers of com- 
merce throughout the country are in a position to give advice 
on this subject. Young people will often find it helpful to 
visit and study industrial establishments. 

409. Health factors to be considered in choosing one’s life 
work. An occupation should be chosen with reference to 
the state of one’s health. Anyone with physical defects of 
either remediable or irremediable nature, or with a tendency to 
organic disorders, should consider with the greatest care the 
effect which a specific occupation selected by him will have 
upon his future health. It will be necessary therefore, before 
deciding upon an occupation, to undergo a complete physical 
examination by a careful and experienced physician, for the 
purpose of finding out if any physical weakness will hinder 
one in a particular kind of work. Should a physical handicap 
exist, efforts should be made to correct it at once, and one 
should prepare for an occupation that will not aggravate 
the defect. 

Individuals with weak lungs should never seek indoor work, 
but rather should obtain employment out of doors in an effort 
to increase their resistance against the possibility of tubercu- 
losis. Those with weak eyes, particularly those whose vision 
is liable to grow worse through undue strain, should seek em- 
ployment in occupations where good eyesight is not an im- 
portant or necessary requisite. Persons with weak arches or 
flat feet should avoid occupations where they will be obliged 
to stand for long periods of time. Young people with heart 
disturbances should seek sedentary employment, such as 
clerical positions, office work, secretatial work, stenography, _ 
and positions of a similar nature. 
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The matter of determining one’s physical condition in rela- 
tion to one’s life work is so important that physical examina- 
tions should be made at the beginning of one’s high-school 
course and should be repeated at yearly intervals until one 
is ready to begin work. Such examinations will reveal who is 
physically fit and who is not. Those found to be physically 
unfit will have ample opportunity during the four years of 
high-school life to overcome their physical handicaps; those 
with handicaps that are not amenable to treatment should 
prepate themselves for occupations where they will not be at 
a disadvantage in obtaining employment. This applies partic- 
ularly to those with heart trouble, the cripples, the deaf, the 
blind, and those with special defects. Students frequently 
make the mistake of waiting until they have completed 
their high-school course before submitting to a physical ex- 
amination. If physical defects are discovered at the end of 
a high-school course it may become necessary for such a stu- 
dent to change from the occupation he originally selected. 
The necessity of making a second selection results in loss of 
time and less training for the job. Such an unfortunate situ- 
ation could have been avoided if the right start had been 
made originally. 

In many cities and states children entering industries are 
obliged to pass a physical examination before they receive 
their working papers. 

410. General factors to be considered in choosing a life 
work. Outside of health there are many things to think about 
in the choice of a trade or profession. First of all, there is the 
character of the work. So far as possible it should be inter- 
esting and suited to one’s ability. One of the most enduring 
satisfactions of life should come from one’s work. If the right 
choice is not made, the individual may be unhappy through- 
out life. The kind of community in which the industry is 
located is important. It should be a healthful community, 
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offering opportunities for wholesome recreation, education, 
and other necessities for family life. Business and financial 
opportunities vary greatly in different fields. Some are ex- 
ceedingly limited; others offer inducements to those who are 
ambitious. Many industries offer their employees insurance 
benefits, old-age pensions, and a profit from the business 
itself. There are also marked differences in the educational 
opportunities presented by various industries. Many of them 
have schools and educational advantages for those who wish 
to become more proficient in their work; others offer no edu- 
cational opportunities. Since recreation is so important for 
happy healthful living, this should be carefully considered in 
making a choice. Many industries today have athletic teams, 
tennis courts, dancing, music, and amateur theatricals. Some 
of them offer a vacation with pay. 

411. A survey of occupations. Before definitely deciding 
upon one’s life work it is desirable to get a general idea of the 
opportunities offered. There are, for example, the professions, 
the commercial and industrial occupations, mining, the vari- 
ous branches of farming, and so on. Fortunately there are 
books on this subject that the high-school student might study 
or read with profit. Among these are W. B. Bliss’s “ Your 
School and You,” published by Allyn & Bacon; F. M. and 
I. K. Giles’s ** Vocational Civics,” published by The Macmillan 
Company ; and Gowin, Wheatley, and Brewer’s “Occupations,” 
published by Ginn and Company. 

‘Before really starting one’s life work it is desirable to get the 
best kind of training. This lays a solid foundation for success. 

412. Working conditions. In choosing one’s occupation work- 
ing conditions need to be carefully considered. The environ- 
ment in which the individual works through the best hours of 
the day exercises a tremendous influence on his health, eff- 
ciency, and contentment. Wholesome working conditions are 
conceivable in nearly every industry. In some walks of life 
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this is necessarily impossible; for example, the coal miner must 
work underground, excluded from the sunshine, and the fisher- 
man must be exposed to storms. In most industries today in- 
creased knowledge of the science of healthful living makes 
it possible to provide healthful surroundings for the workers. 


Fic. 151. A model sanitary factory — spacious, neat, and clean, with 
good lighting and excellent ventilation 


It is now evident that the health of the worker is of interest 
not only to himself but to his employer as well. A brief con- 
sideration of desirable working conditions follows. 

Those who are employed outdoors have unusual advan- 
tages in the matter of sunlight and fresh air. Since they may 
be exposed to undesirable weather at times, care needs to be 
taken to provide proper clothing. Those employed indoors 


are subject to the questionable conditions surrounding house 
living. 
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In some industries particularly, the lighting is a serious prob- 
lem. The National Safety Council in its analysis of ninety- 
one thousand accidents discovered that in 24 per cent of the 
cases faulty illumination was regarded as one of the contribu- 
tory causes. Insurance companies recognize this, since they 
increase the premium rates (especially in some industries) 


Fic. 152. A dispensary of an industrial concern 


Here workers may get first-aid treatment and other attention. (Courtesy of the 
General Electric Co.) 


where the lighting is defective. Daylight is usually preferable 
to artificial lighting. The modern factory is built in the open 
and is so constructed that daylight penetrates to the center 
of the working space. Electric light is the most common form 
in use for artificial lighting. Whatever the kind of lighting 
used, care should be taken to protect the eyes from glare. 
The walls should preferably be nearly white, so that little light 
will be absorbed. The amount of window space necessarily will 
depend on the type of industry and on whether the windows 
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face the sun or not. In general, the ratio of floor space to 
window space should be four or five to one for factories and 
seven or ten to one for office buildings. 

The heating and ventilating of factories should, in general, 
conform to the principles discussed in Chapter IV. The con- 
ditions necessary for health must be modified with reference 
to the nature of the industry; in the manufacture of certain 
textiles the air must be warm and humid. The temperature 
should also vary with the amount of muscular activity of the 
worker. Ordinarily a temperature of 68° F. is most comfort- 
able for the workers and results in the greatest efficiency. In 
workshops that employ many workers or where there is in- 
jurious dust, gas fumes or, humidity, mechanical ventilation 
ought to be used. The exhaust system is especially good when 
it is desirable to get rid of injurious material in the air. The 
plenum system is usually installed in shops where it is neces- 
sary to modify the air by humidifying or otherwise. 

Factory sanitation or industrial housekeeping refers to such 
important things as general cleanliness ; adequate toilet, wash- 
ing, and dressing facilities; proper disposal of refuse and 
wastes; an adequate water supply; and healthful conditions 
for eating. These things are necessary not only for the health 
of employees but also to preserve their self-respect. 

The tendency in many trades and occupations is toward the 
adoption of the eight-hour day. Formerly the working day 
consisted of ten hours or even more. It has been found that 
the greatest number of accidents occur at the time of greatest 
fatigue, so that the problem of fatigue must always be taken 
into consideration in planning for satisfactory working con- 
ditions. It has been found by experience that with due atten- 
tion to details and essential efficiency the shorter hours may 
be advantageous to both employers and employees without 
financial loss or detriment to either. When the worker becomes 
fatigued his efficiency becomes impaired and his work drags. 
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This loss, combined with the cost of power, light, and other 
overhead expenses for the extra time, may more than counter- 
balance the apparent loss of shorter hours. 

In many occupations where the nervous tension is high it is 
advisable to establish ten-minute periods of rest several times 
a day. Experiments have proved that this plan has resulted 


Fic. 153. A rest room for employees 


in increased output, in reduced fatigue, and in fewer acci- 
dents, and has lessened turnover of labor by creating a 
better-satisfied workman and maintaining better health. Each 
workman is entitled to sufficient time for meals, sleep, and the 
proper enjoyment of life, as well as a standard living wage. 

A proper living wage makes it possible for the workers to 
secure good food, provide proper housing conditions, enjoy 
recreation, raise a family, and save money. 
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In some of the industries employers make provision for 
periodic health examinations for workers subject to occupa- 
tional and industrial hazards, medical care not only for their 
employees but sometimes for their families as well, and old- 
age pensions. 

413. The employment of women and children. Perhaps the 
most important phase of the hygiene of the worker concerns 
the health of women and children. The greatest asset of a 
nation is her children. The children of today are the adults of 
tomorrow, and the women are the potential mothers of those 
who follow. The vigor and vitality of these groups must be 
conserved. Practices and customs that tend to interfere with 
education, to impair the physical, mental, or moral develop- 
ment of children, or to weaken their vitality must be replaced 
by traditions that safeguard health and vigor. 

Many states have passed laws which regulate child labor; 
the minimum age has been placed at fourteen years. The num- 
ber of hours per day and per week during which the child may 
work are subject to regulation. A medical certificate indicat- 
ing freedom from physical defects must be presented. Night 
work is usually prohibited, especially for girls. 

In certain states children between the ages of fourteen and 
sixteen must attend continuation school for a definite number 
of hours each week, and are limited in the number of hours of 
their employment. 

The hours of women who are employed in exacting trades 
and occupations should be regulated, with reasonable allow- 
ances made for absence at certain periods. Rest rooms should 
be provided in all occupations. 

414. Occupational hazards and diseases. There are inher- 
ent dangers to health and life in certain industries. Many 
occupations, while not in themselves particularly hazardous, 
are rendered so through personal carelessness. Other occupa- 
tions are blamed for the worker’s ill health when it is primarily 
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due to unsanitary home conditions and to the bad personal 
habits of the individual. Workmen change the place and 
nature of their occupation from time to time, they vary in 
their physical and mental vigor, and their ages and national- 
ities are different. These and many other similar influences 
have a definite bearing upon occupational hazards and health. 


Fic. 154. A sanitary kitchen that supplies well-cooked food for an 
employees’ lunch room 


The true diseases of occupation refer only to those disorders 
which are contracted because of the nature of the activity, 
and which would not have been contracted if the individual 
had not engaged in that particular work. Most of the dis- 
eases of occupations are due to poisonous and irritating gases, 
vapors, and fumes, metals and dust, abnormal atmospheric 
pressures, and sudden marked changes in temperature to 
which workers are exposed. Industries vary as to hazards. 
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415. Lead poisoning. Lead poisoning is one of the most 
common of the occupational dangers. Among the branches of 
manufacture known to be connected with lead poisoning are 
smelting, tinning, pottery, glass-cutting, enameling, painting 
in which red and white lead are used, coach and automobile 
manufacturing, printing, and shipbuilding. The poisoning is 
caused by the inhalation of fumes and dust and by absorption 


Fic. 155. This pleasant cafeteria is for the workers in a large store 


of lead through the skin from handling. A blue line on the 
gums is a danger signal: it indicates the presence of lead in 
the system. Abdominal cramps, persistent headaches, and 
paralysis of the fingers and wrists are marked symptoms of 
lead poisoning. 

Lead poisoning may be prevented by periodic examinations 
of the workers by the industrial surgeon or physician, the 
substitution of other materials to take the place of lead, per- 


sonal hygiene, and a perfect system of exhaust ventilation for 
the removal of dust. 
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416. Mercury poisoning. Mercury poisoning dates back far- 
ther than any other form of industrial poisoning. It arises 
chiefly in the manufacture of barometers and thermometers, 
gilding and silvering, the separation of gold and silver from 
their ores, the manufacture of mercury, its use in the manu- 
facture of explosives, and numerous other processes involving 
the use of mercury. The danger of poisoning from mercury 
arises chiefly from inhalation of the vapor and, in a minor 
degree, from swallowing air. In this kind of poisoning there 
is an excessive swelling and ulceration of the gums, a deposit 
over the teeth and gums, and (in severe cases) a loosening and 
falling out of the teeth. Among industrial workers the nervous 
system is frequently affected. This is known as a mercurial 
tremor. In cases where the muscles of the hands are involved, 
the fingers cannot be directed to any object with certainty. 

To prevent mercury poisoning there should be proper mouth 
hygiene, exhaust ventilation for the removal of mercurial 
vapor, the use of protective outer clothing, the use of res- 
pirators, and frequent washing of the hands and face. 

417. Arsenic and copper poisoning. Arsenic poisoning occurs 
in the manufacture of artificial flowers, wall papers, and chil- 
dren’s toys. The poisoning takes place through the inhala- 
tion of air contaminated with the dust of salts of arsenic, and 
commonly by the inhalation of arsine, a gaseous compound of 
arsenic and hydrogen. Alighting on the moist surfaces of the 
skin, arsenic dust causes an irritation which if neglected leads 
to extensive ulceration known as arsenic pock, affecting the 
mucous membranes. We find as a result conjunctivitis and 
swelling of the eyelids, and hoarseness due to an inflamma- 
tion of the mucous membrane of the throat. A brown pig- 
mentation of the skin is present in those who have worked for 
several years in contact with arsenic dust. 

The most characteristic lesion produced on the upper air 
passages by salts of copper in the form of dust is perforation 
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of the septum of the nose, varying in extent from one-eighth 
inch to one inch in diameter. In susceptible people perforation 
may be complete in a month from the time of commencement 
of work. 

The preventive measures are exhaust ventilation, washing 
and bathing accommodations, periodic medical examinations, 
and the use of overalls and respirators. 

418. Benzene poisoning. Enormous quantities of benzene 
are used industrially in the manufacture of dyestuffs and 
pharmaceutical preparations. Considerable risk of acute poi- 
soning results from the substitution of benzene for turpentine 
in quick-drying paints. The poisoning is caused by the inha- 
lation of the vapor. It occurs most frequently as a result of 
accident, such as the breaking of a distilling apparatus or a vat. 
In slight cases of poisoning there is giddiness and a stage of 
excitement. If the vapor is inhaled in quantity, coma follows. 

Care should be taken to avoid accidents in handling ben- 
zene. Artificial respiration and the administration of oxygen 
should be used ir. treating benzene poisoning. 

419. Silicosis of the lungs. Silicosis is found among stone- 
cutters, in mining industries, and in cotton-manufacturing. 
It is caused by the inhalation of stone dust containing over 
80 per cent of free silica. Among its symptoms are shortness 
of breath on exertion, diminished expansion of the chest and 
back, and rigidity of the chest wall. On physical examination 
it is recognized by changes in the lungs. 

Prevention may be secured through the periodic examina- 
tion of workers, the removal from the dusty atmosphere of 
those who show indications of beginning disease, and the use 
of respirators. If discovered and treated in the early stages, 
the fibrotic changes in the lungs will heal. 

420. Neurosis. Occupational neurosis results from a constant 
repetition of the same act where the muscles concerned are 
subject to prolonged rather than to intermittent strain. The 
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best known of these neuroses are writer’s cramp, telegrapher’s 
cramp, and miner’s nystagmus. These cramps, or palsies, are 
the result of a weakening or breaking down in a central con- 
trolling mechanism of the brain, resulting in spasm and inco- 
ordination of the muscles. Miner’s nystagmus, by far the 
most prevalent of these neuroses, is typically characterized by 
a definite sign — oscillation of the eyeballs. 

421. Boiler-maker’s deafness. This is popularly said to be 
due to a bursting or a weakening of the eardrum. There is 
no doubt that the effect of the loud noise is not so much to 
impair the sound-conducting part as to destroy the sensitive 
nerve endings which constitute the sound-receiving apparatus 
of the ear. A long-continued exposure to noise causes the 
delicate nerve structures of the internal ear to lose their power 
of conveying impressions to the brain. Prevention lies in plug- 
ging the ear canals with cotton. 

422. Glassworker’s cataract. In the making of glass bottles 
the finisher is exposed to the undiminished glare of the fur- 
nace or the tank of melting glass at a temperature of about 
1500° F. The cataract formation is due to the heat rays and 
not to the light rays. Preventive measures lie in the use of 
glasses, which keep off 90 per cent of heat radiation and are 
opaque to the invisible ultra-violet rays. A recently invented 
machine which eliminates much of the manual labor now 
necessary for glass blowing is counted on to eliminate glass- 
worker’s cataract in the future. 

423. Anthrax. Anthrax is primarily a disease of animals, 
but may be transferred to human beings. It is caused by the 
anthrax bacillus. Human beings may contract the disease by 
contact with a living animal suffering from it or with any of 
the parts of the carcass at the time of death, or subsequently 
in the processes of manufacture. Those who handle wool, 
hides, or hair sometimes get anthrax. The spores of anthrax 
are more resistant than the bacilli: they may remain alive 
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for years. Dust which contains these spores may come in 
contact with scratches and cuts invisible to the eye or they 
may be inhaled into the lungs. 

Anthrax begins as an irritating sore on the skin. It is fol- 
lowed by a blistering and swelling which spreads rapidly. The 
condition is often fatal. 

There are two ways of preventing anthrax: first, prevent 
animals from having the disease; secondly, disinfect sus- 
pected material such as wool or hides. Anthrax should be 
regarded as a serious disease. The injection of anti-anthrax 
serum in large doses gives the only hope. 

424, Industrial eczema. This common malady is caused by 
irritation of the skin. Frequent continual soaking of the hands 
in water or in alkaline solution is sufficient to set up the con- 
dition, as in washerwoman’s eczema. Industrial eczema is 
caused by irritants, caustic agents, dyes, and all substances 
which remove the natural grease from the skin, and by proc- 
esses which mechanically injure the continuity of the skin 
(for instance, by scratching it). The condition is frequent 
among workers in tanning industries, furriers, and chemists. 

425. Dusty trades. Dust is the greatest enemy of the worker. 
Its inhalation is the cause of much ill health. The principal 
trades and occupations in which excessive amounts of dust 
are found are all forms of grinding and many trades of polish- 
ing and cleaning. Also dust is found in the textile industries, 
in the lead, copper, and iron trades, in pottery works and 
masonry, and in the handling of leather, skins, feathers, wool, 
cotton, wood, paper, and tobacco. The kinds of dust vary 
greatly in their hygienic significance. The dust particles 
most important as mechanical irritants are the hard, irreg- 
ular particles with sharp edges from iron, steel, and other 
metals and from stone, especially quartz and granite. The 
principal poisoning dusts are the dusts of lead, mercury, 
arsenic, phosphorus, and zinc. Persons exposed to excessive 
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amounts of dust for long periods of time suffer from a con- 
dition referred to earlier as silicosis. After a while the dust 
remains in the lungs without any apparent reaction on the 
part of the tissues, but sooner or later a fibrosis of the affected 
part of the lung takes place. This fibrosis takes the place of 
the normal lung tissue, 
and sooner or later, if 
the exposure is contin- 
ued and the fibrosis 
extends, pulmonary 
tuberculosis usually 
follows. This happens 
when the irritating 
dust particles cause a 
low-grade inflamma- 
tory process upon 
which is implanted a 
tuberculous infection. 

Exhaust ventilation, 
the use of special caps 


om pees ee Fic. 156. The eye shield over the grind- 
terial used, and the use ing wheel of this machine protects the eyes 
of respirators offer pro- Biicheey erent 

tection against dust. Courtesy of the General Electric Co. 

426. Effects of heat. 

Stokers, bakers, firemen, and workers in foundries and steel 
mills are exposed to high degrees of heat. Respiratory diseases 
appear to be frequent in persons working under such a con- 
dition. Cataracts and other disorders of the eye are very fre- 
quent among persons exposed to intense heat. 

427. Preventive measures in occupational diseases. To im- 
prove hygienic conditions under which people work and to 
prevent the diseases of occupation, several things are neces- 
sary: first, to educate the worker and familiarize him with 
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inherent dangers of his particular occupation and with the 
ordinary preventive measures. He should be taught the early 
signs by which a disease or diseases common in his field of 
occupation can be recognized. Secondly, there should be fre- 
quent periodic examinations of the worker to detect the early 
evidences of diseases and for the purpose of educating him in 
methods ef prevention. Thirdly, dust should be prevented as 
far as possible through the use of a good system of ventilation 
to carry away the dust and fumes and to admit as much fresh 
air ascan be had. There should be an even temperature in the 
workroom, without excessive humidity or dryness. Protective 
devices should not be limited to machinery, but should be worn 
by the workman himself. He should make use of overalls, 
cap, gloves, eyeglasses, respirator, and ear plugs if necessary. 

Workers should keep themselves in excellent physical con- 
dition, and particular attention should be paid to the hygiene 
of the mouth. There should be a change of clothing before 
leaving the workshop. Provisions should be made for ade- 
quate washrooms and for bathing facilities. Toilet rooms, 
rest rooms, lunch rooms, and places for recreation should be 
provided. In large factories an industrial physician, whose 
full time is devoted to the health and care of the employees, 
should be engaged by the employer. 

There should be a prescribed and limited number of work- 
ing hours, with plenty of time and opportunity for the proper 
kind of recreation. Work and rest must be judiciously alter- 
nated ; efficiency ceases when fatigue begins. 

There should be laws to regulate working conditions to the 
end that the health of the workers shall be protected. 

428. Workmen’s compensation laws. The responsibility of 
employers is recognized in the workmen’s compensation laws 
now in force in forty-two states and under the Federal gov- 
ernment. These laws provide in general that a certain per- 
centage of an employee’s wages shall be paid to him during 
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his incapacity following injury and (in some states) during 
illness due to occupation. They also provide that such medi- 
cal and hospital care as shall be needed to relieve and cure 
shall be furnished by the employer. 


For Informal Discussion in Class and at Home 


1, What are you planning to do after you graduate? What 
do you know about the advantages or disadvantages, from the 
standpoint of health conservation, of the profession or business 
you intend to follow? 


2. Do you know any physically handicapped student in your 
school — one who has defective vision or hearing, or who has a 
heart defect, or who is crippled? What advice as to vocational 
training should he receive? 


3. Discuss the general factors one should consider in choosing 
a life work in a large city; in a small community, away from home. 


4, Name, in the order of their relative importance to health, at 
least six different professions, businesses, and trades. Give rea- 
sons why you made your selections in the order named. 

5. From the standpoint of an engineer or architect, what provi- 
sions to safeguard the worker’s health should you emphasize in a 
factory building? in a high school? in an office building? 

6. What provisions has your state made to safeguard the em- 
ployment of women and children? What are employment certifi- 
cates? What credentials must one possess to obtain them? 

7. What is your father’s occupation? Ask him to explain the 
occupational hazards of his vocation. What preventive measures 
does he employ to escape the occupational diseases? 

8. Has your state a workmen’s compensation commission? What 
are its functions? What benefits do workmen derive from the 
workmen’s compensation law? 

9. Visit a large industrial plant in your city. Make a list of the 
safety appliances you saw. What additional safety regulations 
should you recommend ? 


CHAPTER XXIX 
PERIODIC HEALTH EXAMINATIONS 


429. An interesting story. During the World War, so the 
story runs, an Australian private convicted of a crime for 
which the punishment was death was brought before the 
court-martial to hear sentence passed. The presiding officer, 
a colonel known for his clemency, informed him that in recog- 
nition of his excellent military record he was to be permitted 
to say how he should die. 

“TJ will give you twenty-four hours to make up your mind,” 
the colonel told him. 

The next day the private was again brought before the court. 

‘““Have you decided how you wish to die?”’ he was asked. 

“Yes,” replied.the Australian: “of old age.” 

Whether or not he got his wish is not recorded, but the 
story illustrates the natural desire of each of us to live as long 
as possible. Fortunately science. has made it possible for 
more people to live long and die naturally of old age than 
ever before. The one thing that is necessary is to carry out 
the teachings of science. Often we are too lazy to do this. 
We are inclined to think, especially if we have been in good 
health, that the illnesses and misfortunes of other people will 
escape us. All health experts are agreed that the first step 
on the road to health and happiness is to have a thorough 
physical examination periodically. 

430. How long will you live? If one man out of a group of 
five adds ten years to his life, it can be stated statistically 
that on an average each of the five has added two years to 


his life. But this does not offer any great degree of comfort 
460 
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to the other four; the fact that they are part of the average 
will not give them an extra lease of life. 

Fighteen years have been added to the life span of the aver- 
age person in the United States since 1855. At that time the 
average length of life was forty years; in 1921 it was fifty- 
eight, and is still increasing. Government figures and insur- 
ance companies’ statistics all tell the same cheerful story. 
Certain groups of per- 
sons are in better EXPECTATION OF LIFE 
health and they are Changes " past 400 years 
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hygienic living. The 
people of this country are just beginning to understand the 
value of health protection and the necessity of health-building. 
How will this affect you? How many of these eighteen 
extra years of life will you claim for yourself? Watching 
other men and women live longer will not help you: only by 
swinging into step with the present-day methods of life ex- 
tension can you hope to live longer in good health. Within 
a comparatively few years the intelligent part of the public 
has learned that people are dying too soon, and that men and 
women are struggling along half sick, half well, because they 
do not know what is wrong with them. 
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431. Health clients. In answer to the question, How is 
your health? it is not uncommon to hear people say, “T am 
afraid to visit my doctor for fear of what he will tell me.”” We 
should have no such fears, for the sooner we pay that delayed 
visit to the doctor’s office, the sooner will our minds be eased 
and our physical defects corrected or cured. It is far better 
to be a health client than a patient. The former comes for 
hygienic advice as to exercise, diet, and the care of the body, 
including dental care, rest, and play; the latter usually comes 
for medical or surgical treatment. 

The practice of medicine in the past has been centered 
mainly on caring for the sick. At present it is centered about 
the investigation into the causation of disease and methods of 
prevention. Asa result of such research certain specific illnesses 
can now be prevented. As typical examples one can mention 
smallpox, rickets, diphtheria, typhoid fever, measles, scarlet 
fever, malaria, scurvy, and simple goiter. We know also what 
modes of living are likely to keep us in such condition as to 
be least ready to contract disease. 

432. Be a health chauffeur. The comparison of the human 
machine to an automobile is a time-honored illustration of 
the importance of periods of inspection and overhauling. The 
American Medical Association has pointed out that this illus- 
tration has not been pressed to the point where all of us recog- 
nize that to get the best service out of the human machine 
it must not only be in the best mechanical condition possible 
but must also have a driver to operate it intelligently. Too 
much time may have been spent in the past in repairing and 
overhauling defective motors. The habit of undergoing health 
examinations will present opportunities to physicians to make 
health chauffeurs of us. 

433. Public procrastination. In the business world the dis- 
covery of a new force or a new method is almost immediately 
utilized. The radio became a commercial proposition almost 
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overnight, and the newest and best outfit sometimes becomes 
obsolete by tomorrow, but in public-health work a new devel- 
opment is taken up gradually and becomes general only after 
years of effort. For example, toxin-antitoxin for the preven- 
tion of diphtheria has been available for physicians without 
cost for the last nine years, but is not in general use yet. 

In his opening address as chairman of the recent tubercu- 
losis and health conference in New York City, Dr. William H. 
Welch made a plea for the wider application of the great 
public-health discoveries of the last few decades. Commenting 
on the use of these discoveries, Dr. Welch said: 


When a Koch discovers the tubercle bacillus, a Banting dis- 
covers insulin for the relief of diabetes, a von Behring brings forth 
antitoxin for the cure of diphtheria, or a Park demonstrates the 
value of toxin-antitoxin for the prevention of diphtheria, the world 
draws a long breath as if saying to itself, ‘Now we are rid of 
that terror which has haunted the human race for centuries.”’ It 
then straight-way forgets and goes on its way comfortably assum- 
ing that of course the great discovery or invention is being carried 
into effect. 

The actual facts are quite different. A few people, those of un- 
usual initiative, or ample means, or who happen to be under the 
care of exceptionally alert physicians, or within the jurisdiction of 
exceptionally competent health officers, receive the benefits of the 
new discoveries, but the great mass of the human race goes on as 
before, and the death rate from these diseases is reduced slowly and 
over long periods of time. 


434. Bank your health and be prosperous. In a recent public 
address before a nonmedical group Charles E. Hughes, former 
Secretary of State, asked his audience, “What is most worth 
while?” and answered : 

Health is, for one thing. I do not mean simply the abounding 


vigor of youth, with abundance of fresh air and exercise and with 
its reserves which seem to mock the warnings of elders. I mean, 
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rather, the sustained and protected strength which is based on the 
conservation of physical resources and gives promise of a long life 
well lived. 

In our onward journey the ranks are rapidly thinned by the 
passing out of those who had their brief day and were soon done. 
When their notes matured they were unable to meet them. Noth- 
ing is sadder than these physical bankruptcies, which deprive men 
and women of opportunities when with the capital of experience 
well invested they should have the most ample returns. 


435. Examinations pave the road to health. Seventy-five 
per cent of all diseases are due to bacterial infections. Many 
of these disorders, caused by such infections, begin early in 
life, continue on insidiously, the individual being unaware of 
the presence of any abnormality until it has developed into 
a serious ailment. 

Most people do not consult a physician until they have tried 
many home remedies without relief. 

Incipient heart and kidney trouble and the early stages of 
hardening of the arteries may begin and progress without any 
warning or annoyance to the individual. The seat of infec- 
tion in such disorders is usually found in diseased tonsils, 
abscessed roots of teeth, and infected sinuses. Bacteria from 
these foci find their way into the blood stream and eventually 
affect the joints, heart, blood vessels, gall bladder, and kid- 
neys. Asa result of such infections people sometimes develop 
arthritis, rheumatism, heart trouble, hardening of the arteries, 
gall-bladder inflammation or stones, kidney trouble, or ulcers 
of the stomach and intestines. 

436. Longevity. The early elimination of any and all sources 
of infection is absolutely necessary in order to diminish such 
disorders. The prompt correction and care of any abnormal- 
ity, irrespective of its cause, is essential to happiness, to free- 
dom from disease, and to longevity. Strictly, the term ‘‘lon- 
gevity” means long life; but progressive physicians of the 
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new school of preventive medicine are employing the term to 
mean the prolongation of life in the state of ideal health. 

A complete physical examination, even of the apparently 
healthy individual, is a health measure that should be prac- 
ticed at least once a year, in order that minor ailments and 
the beginning of such dis- 
eases as tuberculosis, dia- 
betes, and the anzmias 
can be detected in their 
beginnings and checked or 
cured. Arrest the symp- 
tom that “doesn’t amount 
‘to anything” and you will 
prevent the development 
of more serious conditions. 

The importance and eco- 
nomic value of periodic 
health examinations— that 
is, visiting your medical 
adviser when you are well, 
at least once every year — 
is being recognized all over Fic. 158. A sensible man 
the country. Physicians Although apparently in good health he makes 
ehouldibe engage Aes keep an appointment ae ae for a health 
people out of hospitals. 

The annual health week observed in the public schools 
throughout the country is an indication that our public author- 
ities have learned that it pays to detect and correct physical 
and mental abnormalities as early in the child’s life as is pos- 
sible. Parents are assisting teachers in their efforts to make 
children happier, healthier, and mentally more alert through 
the prevention of disease and the removal of physical defects. 
Instead of waiting for disease to develop, emphasis and reli- 
ance are being placed on those measures that will make us 
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immune to disease. What is being done for the younger gen- 
eration is now recognized as good practice for their elders. 
437. Consult your health adviser. It has been suggested 
that one’s birthday be used as an occasion for that annual 
overhauling and for a heart-to-heart talk with a physician who 
isn’t too busy to talk health, not disease. Look upon him as 
a medical adviser and not as a medicine man. Obtain from 
him an estimate of your state of health; seek guidance in the 
means of maintaining or improving. it, or ask for specific 
advice on how to avoid the disabilities of advancing years. 
438. Healthful or healthless. The personal-history form for 
periodic health examinations, on page 469, has been prepared 
by the American Medical Association for the use of physicians 
as a guide to estimate the individual health and hygienic 
habits of health clients. It compares with the forms prepared 
by psychologists to estimate individual intelligence. Read the 
form carefully, study it, and benefit by its suggestive questions. 
After the health client has answered the questions in the 
personal-history form, he is ready for a physical examination. 
439. After the examination, what? The purpose of a health 
examination is merely to reveal undiscovered hygienic prob- 
lems and to suggest appropriate remedies. Unless the phy- 
sician’s recommendations are carried out immediately after 
physical defects or hygienic irregularities are discovered, the 
benefit of such an examination is apt to be lost. Intelligent 
people will readily understand the importance of preventive 
or curative measures, and the results will show in improved 
work, more pleasing disposition and personality, improved eco- 
nomic status, better home environment, and a more healthful 
outlook on life. There is still much to be done to overcome 
prejudice and old-fashioned ideas regarding corrective meas- 
ures such as operations and the use of hospitals. Such oppo- 
sition should be efficiently and tactfully removed in order to 
gain for his own good the patient’s confidence and coéperation. 
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There should be no hesitancy on the part of health clients 
or patients to consult their medical advisers whenever advice 
is needed. Neighbors are consulted far too frequently on mat- 
ters of hygienic, medical, or surgical nature, when authorita- 
tive information can be obtained from more reliable sources. 

440. Keep health essentials in mind. We have now come 
to the end of this book. If you have mastered its lessons and 
practiced what you have learned, your study should bring 
rich returns in health and happiness. Unless misfortunes be- 
yond your control come to you, you should keep your health 
and even improve it. 

It pays to take care of the body. When you are ill get the 
best medical advice. Get the best medical advice to help you 
to prevent disease and acquire good health. You use your 
intelligence in school and in a business way; it is plain com- 
mon sense and good business to strive to be healthy. Will you 
do it? The answer depends upon you. 

Remember that good health habits pay. The Telephone 
Review, with a keen vision of good business, presents some of 
the essentials of healthful living in the following: 


WHAT PRICE HEALTH ? 


“What would you bid if health was placed on the auction 
block and sold to the highest bidders?” 

Well, for our part, we would mortgage the old homestead, 
sell the car, throw in our job, draw on our balance in the bank, 
do everything to keep our good health.” 

There isn’t much in life that’s worth while if you haven’t 
health to enjoy it. 

Why not make health a habit? It is easy to do: get enough 
exercise in the open air, eat good plain food, sleep in well- 
ventilated rooms, do everything in a normal way, and you're 
pretty sure to be healthy. 
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For Informal Discussion in Class and at Home 


1. Why is prevention better than cure? Is there an example of 
this in your own family? Report on “Do physical*examinations 
pay?” Ask life-insurance companies how the periodic examina- 
tion of policyholders has saved them money. Find out about loss 
of time from business; from premature old age. 


2. Report an interview with your private physician (or school 
physician) on dangers of underweight in children; on dangers from 
neglected teeth, bad tonsils, nasal obstruction, sinus disease. 


3. After members of your class have had a thorough physical 
examination, make a summary of their defects. Do the same thing 
a month later; after six months. Make a graph to show progress. 


4, State your reasons for agreeing or disagreeing with the follow- 
ing statement made by a mother of a child: ‘‘ My idea is that the 
school is for educational purposes, and the health of my child I 
shall attend to when occasion arises.” 


5. Tell which is of more value to you: your watch, your father’s 
car, or your body. Are there “spare parts” for your body? 


6. What is your physician’s name? Are you in the habit of con- 
sulting him when you are sick, or do you have him “look you over” 
periodically? Which practice costs less? brings greater returns? 


7. Assuming that you have had the good fortune of having a 
health examination, what are some of the questions the doctor 
asked you? What are some of the things he did? What are some 
of the things he told you? 


8. In terms of sanitation and hygiene, what advantages has the 
present generation over those who lived a century ago? What 
evidences are there to substantiate your statements? 


9. When you say to a friend ‘How are you?” what do you 
really mean to inquire into? If the same question were put to 
you, how should you answer? How do you know? 


10. Why do you suppose the board of education urges parents 
of children just starting in high school to have a health conference 
with the family physician? 


APPENDIX 
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PERSONAL-History Form 


Use check mark (\/) in making affirmative answer to questions wherever possible. 


1. Name Country of birth 

2. Address White Colored 

3. Age Religion Single Married Widowed Divorced 

4, What is your present occupation 

5. Have you changed your work frequently Why 

6. What are the conditions of your work 
Regular Dangerous Dark Smelly Seated Hours per day 
Satisfactory Fatiguing Light Noisy Standing Days per week 


Monotonous Indoors Out Dusty Crowded Walking 


7. Are your earnings sufficient to support yourself and dependents comfortably 
8. What are your home conditions 


In a family Congenial Quiet Room and bed to yourself 
Alone Depressing Trritating Time to yourself 
9. What are your sleeping conditions 

Hours in bed Windows open Restful Disturbed 

10. How often do you eat 
Regularly Where Between meals Time of meals 

11. Are you a moderate or hearty eater, taking one or more helpings at a meal of 
Meat (including fish and eggs) Pie, cake, or pastry Salads 
Baked beans Sweets or sugar Bread 
Green vegetables (spinach, cabbage, etc.) Fruits Butter 


Potatoes (rice, macaroni, or cereal) 
12. How much do you drink daily of 


Milk Tea Soft drinks 
Water Coffee Alcoholic drinks 
13. How frequently do you use candy How much tobacco 
14. Do you have a movement of the bowels daily With use of drugs 


15. What exercise do you take in addition to your work 
16. What are your social, religious, political, club, or trade associations 
17. What are your pleasures recreations hobbies 


1 Prepared and published by the American Medical Association, 535 North Dearborn 
Street, Chicago, Illinois. 
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18. Are yousubject to worries Moods Periods of alternating gloom and cheerfulness 
19. Have you ever been ill with any of the following, or any other severe illness and at 


what ages 
Tuberculosis Diphtheria Convulsive seizures 
Malaria Typhoid fever Nervous breakdown 
Rheumatism Tonsillitis (sore throat) Migraine or neuralgia 
Scarlet fever Frequent colds 
19A. Do you ever have 
Headaches Colds Nausea or vomiting 
Loss of appetite Cramps Palpitation 
Shortness of breath Swellings Boils 
20. Have you been protected against Smallpox Typhoid Diphtheria 


or other diseases by vaccination and when 
21. Have you had any accidents, broken bones, or surgical operations 
22. How often do you consult your dentist When last 
23. Are your parents, brothers, and sisters living 
If not, what were the causes of death and at what ages 
24. Have either of your parents or any brother or sister had 
Tuberculosis Cancer Insanity 
Epilepsy Gout Diabetes 


25. Do you consider yourself in good health If not, what is your complaint 


GLOSSARY 


Key. le, senate, at, care, ask, arm, final, all; Eve, évent, End, hér, recent; Ice, YIl, 
admiral ; dld, dbey, dn, for, anchgr; ise, tnite, tip, fir, circus, menii; food, foot; ch as 
in chop; g as in go; ng as im sing; n as in ink; th asin thin; th as im the; oi as ix oil; 
Ou as in noun; N (the French nasalizing n), nearly like ng in sing; K as in German 
ich, ach, 


Abdomen (ab dd’mén) : the body cavity below the diaphragm, containing the 
digestive organs (stomach, intestines, liver, spleen, etc.). 
Absorp’tion: the taking in of a substance through a cell wall. 
Accommoda’tion: the power oi the eye to adjust itself automatically for seeing 
at varying distances. 
Ac’id: a substance which in solution will turn blue litmus red. 
Acne (ak’né): an eruption of the skin; pimples. 
Actinic (ak tin’ik): pertaining to radiant energy by which chemical changes 
are produced. 
Ad’enoids: an overgrowth of adenoid tissue in the passage leading from the 
nose to the upper part of the throat (the nasopharynx). 
Ad’ipose (L. adeps, ‘‘fat’’): relating to fat. 
Adolescence (Ad 6 lés’ens) : period of youth. 
Adrenal (Ad ré’nal) glands: glands of internal secretion situated just above 
the kidneys, secreting adrenalin. 
Adrenalin (4d ré’nal in): secretion of the adrenal glands. 
Adrenals. See Adrenal glands. 
Adul’terate: to render impure by adding a foreign or inferior substance. 
Aération (a ér a/shun) : the process of supplying or charging with air. 
Albino (41 bi/nd): a person born with little or no pigment in the skin, hair, 
and eyes. 
Albumin (41 bi/min) : a chemical substance in tissues and fluids of living beings ; 
the chief constituent of the white of eggs. 
Alimentary (41 i mén’ta ri) canal: the digestive tract or tube through which 
food is carried. 
Al’kali: a substance which in solution will turn red litmus to blue. See Acid. 
Amoeba (a mé’ba): a single-celled animal. 
. Amceboid (a mé’boid) : like an amceba in its movements or changes of shape. 
Anabolism (an ib’6 lizm) : the process of building up tissues. 
Anemia (a né’mi a): the lack of a sufficient number of red corpuscles in the 
blood, or of sufficient hemoglobin in them. 
Anesthetic. (in és thét’ik) : a drug which renders a.person insensitive to touch 
or pain. 
471 


472 HEALTH ESSENTIALS 


Anaphylaxis (ina fi lak’sis): increased susceptibility to foreign protein in- 
troduced into the body. 

Ante’rior chamber: the forward compartment in the eye containing the 
aqueous humor. 

Anthrax (an’thriks): an infectious disease among animals, communicable to 
man. 

Antirachitic (An ti ra kit’ik): promoting the curé of rickets. 

Antiscorbutic (An ti skdr bii’tik) : having the property of counteracting scurvy. 

Antisep’tic : a substance that prevents the growth of microérganisms. 

Antitoxin (An ti tdk’sin): a substance produced by an organism, having the 
power of counteracting toxin. 

Aorta (4 6r’ta): the artery which carries the blood from the left ventricle of 
the heart. 

Ap’oplexy: loss of consciousness followed by paralysis due to a break in a 
blood vessel of the brain. 

Appendicitis (a pén di si’tis): inflammation of the vermiform appendix. 

Aqueous humor (a’kwé us hi’mér): the clear fluid which fills the anterior 
chamber of the eye. 

Ar’teries: the vessels that carry the blood from the heart through the body. 

Arteriosclerosis (dr té ri 6 sklé rd’sis) : hardening of the arteries. 

Arthritis (dr thri’tis): inflammation of the joints. 

Articulate (ar tik’ lat): to join, with reference to the connection of bones. 

Aseptic (a sép’tik) : free from harmful organisms. 

Asphyxiation (as fik’si 4’shun) : suffocation. 

Aspirator (s’pi ra tér): an instrument for removing fluids by suction. 

Assim’ilate: to absorb, or take in, as nourishment and so make part of the 
organism. 

Asthma (4z’ma): a disease of the respiratory system resulting in difficult 
breathing. 

Astigmatism (a stig’ma tizm): a defect of vision due to imperfect curvature 
of the cornea or the crystalline lens, resulting in a lack of proper focus with a 
consequent blurred image. 

Au’ditory canal (L. audire, “to hear”’): the passage from the outer ear to the 
eardrum. 

Auricle (6’ri k’l) : one of two chambers in the heart which receive blood from the 
veins and pass it on to the ventricles; also the concha, or outer part of the ear. 

Autonomic (6 t6 ndm’ik) system: the self-governing nervous system controlling 
the internal organs. 


Bacte’ria (sing. bacterium”): one-celled plant organisms visible only under 
the microscope. Some are harmless and others are the cause of disease. 

Bacteriol’ogy: the science dealing with bacteria. 

Basal metab’olism: the minimal amount of cell activity required for the 
continuous organic functions of respiration, circulation, and secretion. 
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we (bén’z6 at) of soda: a chemical which is sometimes used to preserve 

ood. 

Beriberi (bér’i bér't): a deficiency disease marked by partial paralysis and 
swelling of the limbs, due to the lack of vitamin B in the diet. 

Bile: the fluid secreted by the liver. 

Biol’ogy: (Gr. bios, “‘life,” + logos, “word” or “ knowledge”): the science 
which treats of the origin, development, structure, functions, etc. of plants 
and animals. 

Bleeding time: the time consumed from the moment blood appears till it 
ceases to flow. 

Blood plate’lets: particles or cells in the blood, somewhat smaller than either 
red or white corpuscles, which play an important part in the clotting of blood. 

Bot’ulism: food-poisoning due to the presence of Clostridium botulinum. 

Bovine (b0’vin or bd’vin) (L. bos, bovis, “a cow’’): pertaining to cattle. 

Bronchi (brén’ki). See Bronchial tubes. 

Bronchial (brén’ki al) tubes: the bronchial tubes, or bronchi, are the branches 
into which the windpipe subdivides. 

Bronchitis (brén ki’tis) : inflammation of the bronchi, or bronchial tubes. 

Bubonic (bi bén’ik) plague: an infectious disease marked by swellings (buboes) 
of the lymphatic glands, especially in the groin. 


Calorie (k&l/6 ri): a unit to measure the energy content of food. A smal’ 
calorie is the amount of heat required to raise one gram of water one degree 
centigrade; a large calorie is the amount of heat necessary to raise one kilo- 
gram of water one degree centigrade. 

Cap’illary (L. capillus, “a hair”): a minute blood vessel connecting an artery 
with a vein. 

Carbohydrates (kar bd hi/drats): chemical compounds, such as the sugars 
and starches, composed of carbon, hydrogen, and oxygen, the hydrogen and 
oxygen usually being present in the same proportions as in water. 

Car’bon diox’ide: a colorless and odorless gas (COz) thrown off by the cells 
of the body. 

Car’bon monox’ide: a colorless and odorless gas (CO) which is very poisonous. 

Car’diac cy’cle: the contraction of the auricles, followed by the contraction 
of the ventricles, and ending with the pause in the ventricles — constituting 
a complete heartbeat. 

Car’dio-accel’erators: nerves which increase the rapidity of the heart action. 

Carious (ka’ri us): relating to or affected with caries (ka’ri éz), decay of a 
bone, as of the dentine of a tooth. 

Cartilage (kir’ti laj): an elastic tissue giving form and protection, as in the 
ears and the end of the nose. 

Cartilaginous (kiir ti 14j’i nus): pertaining to cartilage. 

Cat’aract: loss of the transparency of the crystalline lens of the eye. 

Catarrh (ka tir’): a disease causing much flow from a mucous membrane. 
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Cellulose (sél'ti 16s): the principal component of the solid parts of plants; the 
basis of vegetable fiber. 

Centigrade (sén’ti grad): the thermometer on which the freezing point of 
water is o degrees and the boiling point is 100 degrees. See Fahrenheit. 
Cerebrospinal (sér é bré spinal) : pertaining to the brain and the spinal cord. 

Cerebrum (sér’é brum) : the main part of the brain. 

Cerumen (sé roo’mén) : earwax. 

Cervical (sir’vi kal) : pertaining to the neck. 

Chlorinated (kld’ri nat éd) : treated with chlorine. 

Cholera (k6l’ér a) : an acute intestinal disease. 

Choroid (ké’roid): the dark coat of the eyeball situated between the white 
sclera, or outside cover, and the retina. 

Chronic (krén’ik) : long-lasting, slow; said of diseases. 

Chyme (kim) : the partly digested food which is passed into the small intestine 
from the stomach. 

Cilia (sil’t a) (sing. “‘cilium’’): hairlike processes. 

Ciliary (sil’i a ri): pertaining to the muscular tissue in the eye which encircles 
the pupil. 

Circula’tion : moving in a circuit, as the blood does through the body. 

Clostrid’ium botuli’num: the germ which is responsible for the toxin in the 
poisoning of food known as botulism. 

Clotting time: the time consumed from the moment blood appears till it 
begins to clot. 

Coagulation (ko 4g u la’shun) : state of being coagulated; clotting. 

Coccus (kdk’us) (pl. ‘ cocci’’) (kék’si) : a bacterium of spherical form 

Coccygeal (k6k sij’é al): pertaining to the coccyx (kék’siks), or lower end of 
the spinal column. 

Coccyx (k6k’siks): the lower end of the spinal column. 

Cochlea (k6k’lé a): the spiral bony structure in the inner ear resembling a 
snail shell. 

Collat’erals: the branches of a nerve cell. 

Combustion (kom biis’chyn) : the process of burning. 

Concha (kén’ka): the outer portion of the ear; the auricle. 

Congenital (kan jén’i tal): existing at the time of birth. 

Conjunctiva (k6n jiink ti’va): the mucous membrane on the underside of the 
eyelid. 

Conjunctivitis (kon jtink ti vi’tis) : an inflammation of the conjunctiva. 

Contagious (kgn ta’jus) : communicable, as certain diseases, by contact. 

Convex’ity : the state of being convex, or bulging and rounded; the opposite 
of concave, which means hollow and rounded. 

Cor’nea: the transparent part of the coat of the eyeball, which covers the iris 
and the pupil. 

Corpuscles (kér’ptis Iz) : the microscopic bodies, or cells, floating in the blood 
and lymph. 
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ead (kéz mét’iks): substances applied to the skin or hair to beautify 

em. 

Costal (kés’tal) (L. costa, “ rib”): relating to a rib or to the ribs. 

Cretinism (kré’tin izm) : a state of altered health, chronic in nature, marked 
by arrested physical and mental growth, resulting from lack of sufficient 
secretion of the thyroid gland. 

Croup (kroop) : a disease of the larynx in children marked by noisy breathing 
and hoarse coughing. 

Crypt (kript): vault, cavity. 

Crystalline (kris’talin) lens: the transparent lens-shaped part of the eye 
which focuses the rays of light. 

Cutaneous (ki ta’né us): pertaining to the skin. 

Cuticle (ki’ti k’l): the outer layer of the skin. 


Dander (dan’dér): the dead scales from the skin. 

Dena’tured al’/cohol: grain alcohol to which have been added poisonous or un- 
pleasant substances rendering it unfit for other than manufacturing purposes. 

Dentifrice (dén’ti fris) : a paste or powder for cleansing the teeth. 

Dermatologist (dir ma t61’é jist): a skin specialist. 

Desiccate (dés’i kat): to dry up; to preserve by drying. 

Deviated sep’tum: a thin wall, or cartilage, dividing the nose into two cavities, 
or nostrils, which has grown out of the straight central position. 

Diabetes (dia bé’téz) : a disease caused by an insufficient secretion of insulin 
in the pancreas, which results in the failure of sugars to be oxidized, or burned. 

Diagnosis (di Ag nd’sis): the determination of a disease from its symptoms. 

Diaphragm (di’/a frim): the muscular partition between the chest and the 
abdomen. 

Diastole (di 4s’td 1é): the relaxation of the heart after contraction. 

Diges’tion: the process of changing foods into a form which can be absorbed 
through the membranes, or linings, of the stomach and intestines. 

Diphtheria (dif thé’ria): a serious infectious disease affecting mainly the 
mucous membranes, especially of the throat or nose. 

Disease carrier: a person apparently well but infected with a disease germ 
which he may communicate to some other person. 

Drop’sy: a disease characterized by an excessive accumulation of watery fluid 
in the tissues of the body. 

Dysentery (dis’en téri): an infectious inflammation of the large intestine. 


Eczema (&k’zé ma): an inflammation of the skin accompanied by crusts and 
scales, with itching. . 
Electrotherapy (é lék tré thér’a pi): the use of electricity in the treatment of 


disease. 
Elimina’tion : the removal, or expulsion, of anything, as the excretion of waste 
materials from the body. 
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Embryo: an organism before birth. 

Embryonic (ém bri dn‘ik): pertaining to the embryo. 

Emmetropia (ém é trd’pi a): the normal refractive condition of the eye, wherein 
parallel rays of light are focused directly on a point upon the retina. 

Endemic (én dém‘ik) : peculiar to a given locality or a certain group of persons. 

Endocrine (én’dé krin) glands: glands which send their secretions directly into 
the blood or lymph. 

Endocrinology (én dé kri n6l’d ji): the study of the products of endocrine 
glands, and their effects upon health. 

Enzymes (én’zimz) : organic substances secreted by certain body cells capable 
of bringing about definite chemical changes in the body or in foods. 

Epithelial (ép i thé’li al): pertaining to epithelium. 

Epithelium: tissue covering a free surface or lining a cavity of the body. 

Erysipelas (érisip’élas): an infectious disease marked by a spreading in- 
flammation of the skin. 

Esophagus (é s6f’a gus): the tube leading from the mouth to the stomach. 

Ether (é’thér): the anesthetic most frequently used in surgical operations. 

Eustachian (i sta’ki an) tubes: the tubes leading from the nose and throat to 
the ears. 

Excreta (éks kré’ta) : waste matter passed from the body. 

Ex’cretory: pertaining to the process of excretion, or the elimination of waste 
matter from the body. 

Exhalation (éks ha ]a’shun) : the expelling of air from the lungs. 

Exophthalmic (ék sdf thal/mik) goiter: goiter accompanied by protrusion of 
the eyeballs. See also Goiter. 


Fahrenheit (fa’ren hit): the thermometer first used by Fahrenheit, with its 
freezing point of water at 32° and its boiling point at 212° above zero. 

Femur (fé’myr): the thigh bone. 

Fibrin (fi’brin): a gummy compound appearing as delicate threads in the 
coagulation of blood. 

Fibrosis (fi bro’sis) : an unhealthy formation of fibrous tissue. 

Fibrous tissue: tissue composed of fibers; connective tissue. 

Filtra’tion: removal of particles of a solid from water or other liquids by means 
of a filter. 

Fletch’erism: the dietary system advocated by Horace Fletcher (1849-1910), 
consisting of complete mastication of food as a cure for the ailments of the 
body. 

Floss: silk fibers. Dental floss is used in removing food lodged between the 
teeth. 

Fluidity (fld0 yd’i ti): the quality of being able to flow. 

Focal infections: infections of certain parts, such as the tonsils or tooth 


sockets, from which germs or their toxins may spread to other parts of the 
body. 
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Focus: the point in which rays of light meet after passing through a lens. 

Foot-and-mouth disease: a contagious disease among cattle characterized by 
ulcers in the mouth and about the hoofs. 

Furuncle (fa’rtin k’l): a boil. 


Gangrene (gin’grén) : the dying of tissue in a living body; mortification. 

Gastric (gis’ trix) juice: the digestive fluid secreted by the glands of the stomach. 

Gelatinous (jé lat’j nus): resembling jelly. 

Ger’micidal: destructive of germs. 

Gizzard (giz’ard) : the posterior stomach of birds. 

Glan’ders: a contagious and fatal disease among horses, which is communicable 
to man. 

Glands of internal secretion: ductless, or endocrine, glands. 

Glycogen (gli’ké jén): a substance related to starch, found especially in the 
liver; animal starch. 

Goiter (goi/tér) : an enlargement of the thyroid gland. 

Grip: influenza; epidemic catarrh. 


Hemoglobin (hé m6 glo’bin) (Gr. haema, “ blood,’ + L. globus, ‘ball”): the 
coloring matter of red blood corpuscles, capable of carrying oxygen. 

Heemophilic (hé mé fil’ik): having a hereditary tendency to prolonged bleed- 
ing even when wounds are slight. 

Hard palate: the front part of the roof of the mouth. 

Hay fever: an inflammation of the mucous membranes of the eyes and breath- 
ing passages produced by pollen. 

Heliotherapy (hé li 6 thér’a pi): the treatment of disease by sun baths. 

Hemorrhage (hém’g9 raj): a discharge of blood from a ruptured blood vessel. 

Hered’itary: transmitted from parent to offspring. 

Homicidal (hém‘i sid al): pertaining to homicide, the killing of a human 
being. 

Hormone (hér’mén): a chemical substance produced in a gland of internal 
secretion, carried by the blood, and regulating specific unconscious activities 
of the body. 

Humidity (hii mid’i ti): the amount of moisture in the atmosphere. 

Hydrotherapy (hi dré thér’a pi): the treatment of disease by the use of water. 

Hygiene (hi’ji én or hi’jén) : the science of health. 

Hygienic (hi ji én’fk) : pertaining to hygiene, the science of health. 

Hyperopia (hi pér 6’pi a): farsightedness; the condition wherein originally 
parallel rays of light reach the retina before coming to a focus. 

Hypodermic (hi pé diir’mik) : under the skin; an injection under the skin. 


Idiosyncrasy (id {6 sin’kra sf): a peculiarity of some individuals; marked by 
susceptibility to ill effects from certain foods. , 
Immune: exempt from contracting a disease. 
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Immuniza’tion: rendering a person immune. 

Impermeabil’ity: the state of being impenetrable. 

Incisors (in si’zérs): the four teeth in the front of each jaw used for cutting 
the food. 

Incus (in’kuys) : one of the three little bones in the middle ear; also known as 
the anvil. 

Infectious (in fék’shus): communicable, as in the case of certain diseases, 
either by contact or otherwise. 

Influen’za: an acute infectious disease; the grip. 

Inhalation (in ha la’shyn) : the drawing of air into the lungs. 

Inocula’tion: the process or act of injecting into the blood. 

Inorgan’ic: not composed of animal or vegetable matter. 

Instinct: an inherited tendency. 

In’sulin: a secretion of the pancreas the absence of which is the cause of dia- 
betes. A preparation from the pancreas of certain animals is used as a 
remedy for diabetes. See also Islands of Langerhans. 

Intes’tinal par’asites: organisms or worms which live in the intestines of man 
or animals and draw their nourishment from them. 

Iodine (i’6 din): a chemical element used in solution as an antiseptic. 

Iris (iris) : the colored circle surrounding the pupil of the eye. 

Irra’diated ergos’terol: a preparation used as a preventive of rickets. 

Islands of Langerhans (lin’er hins): cells in the pancreas which secrete 
insulin. 


Katabolism (ka tab’é lizm): that part of the process of metabolism involved 
in the breaking down of tissues. See also Metabolism. 

Kid’neys: a pair of organs which remove the waste products from the blood 
and excrete them as urine. 


Lachrymal (lik’ri mal) glands: tear glands of the eyes. 

Lac’tic acid (L. lac, ‘“‘milk’’): the acid formed when milk sours. 

Larynx (lir’inks) : the voice box, containing the vocal cords. 

Lens: a transparent object, with one or both sides curved, used to cause con- 
vergence or divergence of light rays. 

Leucocytes (li’k6 sits) : the larger white corpuscles in the blood. 

Ligament (lig’a ment): a band of fibrous tissue connecting bones or support: 
ing muscles. 

Longevity (lén jév’i ti): length of life. 

Lumbar (ltim’bar): relating to the loins, or the part of the back and sides 
between the ribs and the pelvis. 

Lymph (limf): the liquid which circulates in the lymphatics and which bathes 
the living cells of the body. 


Lymphat’ics: the small tubes or vessels between the cells in which the lymph 
circulates, 
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Malleus (mil’é ys) : one of the three little bones of the middle ear; also known 
as the hammer. 

Malnutrition (ml ni trish’yn): defective nutrition. 

Malocclu’sion: a misfit of the masticatory surfaces of the teeth. 

Mar’row: the soft tissue which fills the cavities of bones. 

Mastica’tion: the chewing of food. 

Mastoiditis (mis toid i’tis): inflammation of the mastoid process (the bone 
behind the ear). 

Matching test: a test before transfusion to determine whether the blood of the 
donor (the person about to supply it) and that of the patient will mix with- 
out detriment to the latter. 

Meatus (mé a’tus) : the opening to a passage. 

Medulla oblongata (mé diil’a 5b lon ga’ta) : the lowest part of the brain, com- 
municating with the spinal cord. 

Meningitis (mén in ji’tis): the disease which attacks the membranes of the 
brain and the spinal cord. 

Metabolism (mé tib’é lizm): the processes involved in the building up and 
breaking down of tissues. 

Metatarsal (mét a tir’sal): pertaining to the five long bones between the 
instep and the toes of the foot. 

Microorganism (mi kro ér’gan izm) : an organism visible only under the micro- 
scope; a germ; a bacterium. 

Mu’cous mem’brane: the lining of passages of the body communicating with 
the exterior, such as the nasal cavity. 

Myopia (mi 6’pi a): nearsightedness; the condition wherein originally parallel 
rays of light come to a focus before reaching the retina. 

Myxcedema (mik sé dé’ma) : a disease akin to cretinism, but acquired in adult 
life owing to insufficient secretion in the thyroid gland. See also Cretinism. 


Narcotic (nir k5t’ik) : a substance which dulls sensation; in small amounts it 
relieves pain and produces sleep, but if taken in large amounts it is 
poisonous. 

Nasal douche (na’zal dodsh) : injection of a liquid or vapor into the nose. 

Nasopharynx (na 26 far'inks) (L. nasus, “nose,” + Gr. pharynx, “ throat”’): 
the region where the nasal cavity communicates with the throat. : 

Nausea (n6/shé a): sickness of the stomach marked by a desire to vomit. 

Nerve: a cordlike structure consisting of fibrous cells which transmit stimuli 
to and from the central nervous system. 

Neuritis (nu ri’tis): an inflammation of one or more nerves. 

Neurone (ni’rén): a nerve cell, together with its processes. 

Nitrogen (ni’trd jén): a tasteless, odorless, and colorless gaseous element; a 
component of the air. 

Nitrous oxide (ni’trus ok’sid) : laughing gas. It is sometimes used as an anzs- 
thetic in the extraction of teeth. 
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Nucleus: the rounded mass of protoplasm in a cell which forms the central 
part and is essential to cell life and cell division. 
Nystagmus (nis tag’mys) : the rhythmical oscillation of the eyeballs. 


Obese (6 bés’) : stout, fleshy. 

Oculist (5k’é list): a physician who specializes in diseases and other disorders 
of the eye. 

(Edema (é dé’ma) : a swelling due to an unusual amount of watery fluid in the 
lymph spaces of the tissues. 

Opaque (6 pak’): not transparent. 

Ophthalmia neonatorum (6f thil’mia né6 na td’rym): a disease of the eyes 
in newly born infants frequently resulting in blindness. 

Ophthalmologist (6f thal m6l’6 jist): an oculist; a physician who specializes 
in the treatment of eye disorders. See also Oculist. 

Optic: relating to the phenomena of vision. 

Optic nerve: the nerve connecting the eye and the visual centers of the brain. 

Optician (Sp tish’an): one who makes and adjusts eyeglasses in accordance 
with a prescription by an oculist. 

Optometrist (Sp tém’é trist): a person without medical training who fits 
glasses to correct defects of vision. 

Orbit: the cavity in the skull which holds the eyeball. 

Or’gan (Gr. organon, “‘instrument’’): a part of a plant or animal adapted to 
perform a certain function. 

Or’ganism: a plant or animal. 

Orthopedic (6r thé pé’dik) (Gr. orthos, “straight,” + pais, “child’”’): pertaining 
to orthopedics, the correction of deformities of the joints or spine in children. 

Ossicle (6s’i k’l) : a small bone. 

Otitis media (6 ti’tis mé’di a): an inflammation of the middle ear. 

Oxida’tion: the process of combining any substance with oxygen. 

Ox’ygen: a chemical element present in the air as a colorless, odorless, and 
tasteless gas. 


Palpita’tion: a rapid pulsation or throbbing. 

Pancreas (pan’kré 4s): a gland which discharges a digestive fluid into the 
intestine. 

Pasteurize (pas’tér iz): to heat a substance to about 143° F. for thirty or 
forty-five minutes and then cool it, for the purpose of preventing bacterial 
growth. 

Pathogenic (pith 6 jén’ik) : disease-producing. 

Patholog’ical: pertaining to pathology, the science dealing with diseases. 

Pellagra (pé lig’ra): a deficiency disease produced by the lack of a certain 
vitamin in the diet. 

es Sead : the basin-like bony structure in the lower part of the trunk of 
the body. 
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Pernicious anemia (a né’mia): a progressive form of anemia showing a 
marked reduction in the number of red corpuscles. See also Anemia. 

Petrolatum (pét ré 1a’tym) : a jelly-like substance derived from petroleum, used 
as a dressing for injuries of the skin. 

Phagocytosis (fag 6 si td’sis): the process of destroying harmful foreign par- 
ticles or bacteria in the blood by the white corpuscles. 

Pharmaceutical (far ma si’ti kal): pertaining to pharmacy, the preparation of 
drugs. - 

Pharynx (far’inks): the throat. 

Pituitary (pi tii’j ta ri) gland: an endocrine gland situated under the brain, 
which supplies secretions affecting growth. 

Plasma (plaiz’ma): the colorless liquid of the blood in which float the red and 
white corpuscles. 

Pneumonia (ni md’nia): an inflammation of the lungs. 

Pollution (pg li’shun) : rendering impure. 

Polyp, polypus (pél'i pus): an outgrowth from a mucous membrane. 

Posterior chamber: the rear compartment in the eye containing the vitreous 
humor. 

Posture (pés’tir) : the bearing, or attitude, of a person. 

Precipita’tion: the separation by chemical action of a substance in a solid state 
from a solution. 

Presbyopia (préz bi o’pi a): loss of power of accommodation in the eye, the 
result of advancing age. See also Accommodation. 

Prophylaxis (pro fi l&k’sis): the prevention of disease. 

Protein (prd/té in): a nitrogen-containing substance constituting a large part 
of animal and vegetable tissues. 

Protoplasm (pr6’té plizm) (Gr. protos, ‘“‘first,” + plasma, ‘‘formation’’): the 
living jelly-like material of which cells are composed. 

Ptosis (t6’sis) : a falling or sinking of any organ. 

Ptyalin (ti’a lin): a chemical ferment in the saliva which changes starch to 
sugar. 

Pul’monary artery: the artery which carries the blood from the right ventricle 

of the heart to the lungs. 

Pulmotor (piil’m6 tér): an instrument for the restoration of breathing in a 
‘person who has been suffocated, as in drowning. 

Pupil: the dark circular opening in the center of the iris of the eye. 

Pus: a fluid substance formed as the result of the breaking down of tissue. 

Pustule (ptis’til) : a small elevation on the skin containing pus. 

Pyelitis (pi é li’tis): an inflammation of the pelvis of the kidney. 

Pyorrhea (pi Q ré’a): a disease of the gums usually accompanied by pus and a 
loosening of the teeth. 


Quarantine (kwér’an tén): an isolation of persons to prevent the spread of 
infectious disease. ; 
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Rabies (ra’biéz): an infectious disease of dogs and other animals; hydro- 
phobia. 

Rec’tus (L. rectus, “straight ’’) muscles: straight muscles, like those of the eye. 

Re’flex action: a function or muscular movement produced by an impulse 
acting through the spinal cord. 

Refraction (ré frik’shyn): the bending of rays of light in passing through a 
transparent body. 

Reservoir (réz/ér vw6r) : a place for the collection and storage of water. 

Respira’tion: the process of breathing. 

Retina (rét’j na): the sensitive inner coat of the eye which transmits light 
impressions through the optic nerve to the brain. 

Rheumatism (ro0’ma tizm): an acute disease, of unknown origin, charac- 
terized by fever and inflammation of the joints, with a tendency to affect the 
valves of the heart. . 

Rickets (rik’éts): a deficiency disease of infants and children affecting the 
bones, due to absence of ultra-violet rays of sunshine and to lack of 
vitamin D. 

Roughage (riif’aj) : bulk-giving components of a diet. 


Sacral (sa’kral) : pertaining to the sacrum, the lowest bone in the spinal column. 

Sa’crum (sa/krym) : the lowest bone in the spinal column. 

Salivary (sal'i va ri): pertaining to the secretions (saliva) of the glands that 
discharge into the mouth. 

Sarcolactic (sir ké lik’tic): pertaining to an acid resulting from the breaking 
down of tissues in exercise, which acts as a mild poison in the blood. 

Sclera (sklé’ra) : the white coat of the eyeball. 

Scurf (skarf): dry scales, or flakes, particularly those of the scalp; dandruff. 

Scurvy (skir’vi): a deficiency disease due to the lack of vitamin C in the diet. 

Sebaceous (sé ba’shys) glands: the glands in the skin which secrete an oily 
substance known as sebum. 

Sebum (sé’bym) : the oily matter secreted by the sebaceous glands. 

Sedative (séd’a tiv): tending to calm. 

Semicircular canals: the canals in the inner ear concerned with maintaining 
the equilibrium, or balance, of the body. 

Sep’tum: a thin wall dividing two cavities or masses of tissue. See also De- 
viated septum. 

Serum (sé’rym): the fluid portion of the blood obtained after coagulation, as 
distinguished from the plasma in circulating blood. 

Silicosis (sil i k6’sis): a disease of the lungs due to the inhalation of stone 
dust. 

Silver ni’trate: a chemical compound frequently used to destroy germs and so 
prevent disease. 

Sinus (si’nus): a cavity in a bone. 

Skel’eton: the bony framework of the body. 
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Soft pal’ate: the back part of the roof of the mouth. 

Solar plexus (solar pl&k’sys) : a mass of nerve tissue situated near the stomach. 

Sphygmomanom’eter (Gr. sphygmos, “pulse,” + manos, * rare, thin,” + metron 
““measure”’): an instrument for measuring blood pressure. 

Spinal cord: the thick cord of nervous tissue extending from the brain the 
length of the spinal column. 

Stapes (sta’péz) : one of the three small bones in the middle ear; also known as 
the stirrup. 

Sternum (stir’num): the breastbone. 

Stethoscope (stéth’6 skop): an instrument for detecting sounds in the body, 
as those of pulse beats, breathing, and heart action. 

Stim’ulus: that which arouses action in a muscle, nerve, or gland. 

Strabismus (stra biz’mys): a faulty position of the eyeball due to a weakness 
or paralysis in any muscle of the eye; squint or cross-eye. 

Suppuration (stip u ra’shyn): the formation of pus. 

Suture (si’ttr): the line of union between two fixed bones. 

Synapse (sin dps’): the point of contact where one nerve end meets another. 

System’ic: pertaining to the body as a whole. 

Systole (sis’td lé): the contraction of the heart. 


Tape’worm: a parasitic worm which as an adult may be found in the intestines 
of man and animals. The larve live in the muscles of animals and may be 
communicated to man by insufficiently cooked meat. 

Tarsal (tir’sal) : pertaining to the seven bones of the foot which together form 
the instep. 

Tear duct: the passage from the eye to the nose which serves as a drain for 
tears. 

Ten’dons: bands of connective tissue which connect the ends of muscles to 
bones or other structures. 

Tetanus (tét’a nus): an infectious disease marked by painful muscular con- 
tractions; when it affects the lower jaw, it is called lockjaw. 

Thoracic (thé ras/ik) : pertaining to the thorax, the part of the body between 
the neck and the abdomen. 

Throm’bus: a clot of blood which forms within a blood vessel and tends to block 
the free passage of the blood. 

Thyroid (thi’roid) gland: the ductless gland situated just below the pharynx. 

Thyrox’in: the hormone produced by the thyroid gland. 

Tibia (tib’ia): the inner and larger of the two bones of the leg extending from 

_ the knee to the foot; the shin bone. 

Tissue (tish’ii): masses of similar cells forming the structural material of 
plants and animals. 

Ton’sil: a mass of lymphoid tissue situated on each side of the base of the 


tongue. 
Toxin (tdk’sin): a poison formed by organisms suth as bacteria. 
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Toxin-antitoxin: a mixture of diphtheria toxin and antitoxin used as a pre- 
ventive of that disease. 

Trachea (tra’ké a): the windpipe. 

Trachoma (tra kd’ma): a chronic contagious inflammation of the conjunctiva 
or mucous membrane of the eyelids. 
Transfu’sion (L. trans, “ across,’’ + fundere, “to pour”): the transfer of blood 
from one person to another. ; 
Trichina (tri ki’na): a small thin worm, the larva, or young, of which lives in 
the muscles of animals, such as the hog, and may be communicated to man 
by insufficiently cooked meat. 

Tsetse (tsét’sé) fly: an African fly which conveys the germ of sleeping sickness. 

Tubercle bacilli (ti’bér k’1 ba sili): microscopic organisms, the cause of the 
disease tuberculosis. 

Tuberculosis (tii bir kii 1o’sis) : a germ disease most often affecting the lungs, 
commonly known as consumption. 

Turbinates (tir’bj nats): the turbinate bones of the nasal chamber. - 

Tympanum (tim’pa nym): the eardrum. 


Ureter (ii ré’tér) : the duct which carries the urine from a kidney to the bladder. 
Uvula (a’vii la): the fleshy lobe suspended from the soft palate of the mouth. 


Valve: an instrument or structure which opens and closes a passage, thereby 
permitting the flow of a gas or liquid in only one direction. 

Vasodilators (vas 6 di la’térz) : nerves causing blood vessels to dilate or relax. 

Vegetarianism (véj é ta’ri an zm): the practice of living solely on vegetable 
foods. 

Veins: the vessels which carry the blood to the heart. 

Ventricle (vén’tri k’l): one of two chambers in the heart which receive blood 
from the auricles and force it into the arteries. 

Vertebra (vir’té bra) : a segment of the spinal column. 

Vertigo (var’ti gd): dizziness. 

Virus (vi’rys): poison from pathogenic microdrganisms. 

Vitamins (vi’ta mins): substances of unknown composition present in natural 
foods in small amounts, the lack of which produces certain deficiency diseases. 

Vitreous humor (vit’ré ys hii’mér) : the jelly-like substance filling the posterior 
chamber of the eye. 


White cor’puscles: the white microscopic bodies floating in the blood and 
lymph. 
Wood al’cohol: a highly poisonous alcohol; methanol. 


Xerophthalmia (zé rdf thal’mi a) (Gr. xeros, “ dry,” + ophthalmos, eye”): a 
disease of the eye due to a deficiency of vitamin A in the diet. 
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PLATE A 


A comparative anatomical view (front) of the organs contained in the thoracic cavity 
and in the abdominal cavity. The bony framework of the chest has been partly removed 
to display the lungs. The abdomen has been laid bare to expose the organs of digestion 
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PLATE B 


A view of the body cavities at a deeper level. The diaphragm muscle separates the two 
cavities. The interior of the lungs is exposed. The heart with its main blood vessels 
occupies the left side of the thoracic, or chest, cavity. The small intestine has been 
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removed to illustrate the position and course of the large intestine 
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PLATE C 


Upon removing all the organs of digestion we come to a still deeper level of the abdominal 
cavity, where we see large blood vessels, the kidneys, the suprarenal glands, and the 


ureters that lead from the kidneys to the bladder 
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PLATE D 


An anatomical study of how the digestive juices of the liver and pancreas reach the 

duodenum of the small intestine. The liver has been raised to exhibit the gall bladder 

with its bile duct, and the pancreas with its pancreatic duct running lengthwise through 

the pancreas. These two ducts carry the digestive juices, bile and pancreatic juice respec- 

tively, into the duodenum, meeting at a point just outside the duodenum called the 

ampulla of Vater (see Fig. 43). The tail, or tip, of the pancreas contains the islands of 
Langerhans, where insulin is secreted 
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Absorption in small intestine, rrr f. 

Accidents, defective vision as cause of, 
219; prevention of, on public high- 
ways, 334 ff.; in schools and work- 
shops, 337; at home, 337 ff.; on 
vacations, 340; in industry, 448 

Accommodation, 209 

Acids (as'idz), balance between alkali 
and, in body, 34 

Acne (&k’né), 241 ff. 

Adenoids (&d’é noidz), 40 

Adrenal (ad ré’nal) glands, 158 

Agriculture, health work of the De- 
partment of, gor 

Air, 50 ff.; pressure of, 45 

Alcohol (al’k6 hdl), as a drug, 143, 
265 f.,276f.; inliquors, 264 f.; asa 
narcotic, 266; and self-control, 267; 
and muscular work, 267f.; and 
mental efficiency, 268 ff.; and 
death rate, 270 ff.; and resistance 
to disease, 272; and safety, 272 ff.; 
and athletics, 275; and _ success, 


275 f. 

Alkalis (&l’ka liz), balance between 
acids and, in body, 34 

Ameeba (a mé’ba), 15 f.; division of, 
16 

Anabolism (an 4b’6 liz’m), 114 

Anzmia (a né’mi a), 25, 312 

Anesthetics (an és thét’iks), 308 ff. 

Anaphylaxis (&n’a fi lak’sis), 146 

Anthrax (4n’thraks), 455 f. 

Antitoxin (&n ti t6k’sin), diphtheria, 
288 

Aorta (a ér’ta), 28 

Arches, fallen, 195 

Arteries (ar’tér iz), elasticity of, 28; 
nervous control of, 31 
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Artificial respiration, 346 ff. 

Ashes, disposal of, 385 

Asphyxiation (as fik si a’shun), 339 

Association, regions of, in brain, 70 

Associative neurones (ni’rénz), 64 f. 

Asthma (az’ma), 312 

Astigmatism (a stig’ma tiz’m), 211 f. 

Athletics, alcohol as enemy of, 275; 
tobacco and, 279 

Audiometer (6 di 6m’é tér), 229 

Auditory canal, 222 

Auricles (6’ri k’lz), 27 ff. 

Autonome (6 t6 ndm’ik) system, 67, 
71 f. 


Bacteria (bak té’ri q), in air, 52; dis- 
covery of, 287; appearance of, 
289 f.; destruction of, 297 

Banting, F. G., 158 f., 288 

Bathing, 250f.; of patient, 325; of 
baby, 365 

Bathroom, 390 

Behring, (baring) Emil von, 288 

Beriberi (bér’i bér’t), 133 f., 312 

Bile, 110 f. 

Birth registration, 357 

Bites, 345 f. 

Blackheads, 242 

Bladder, 35 

Blood, work of, 21 f.; distribution of, 
22; plasma of, 22, 24; coagulation 
of, 26 f.; circulation of, 23, 27 ff.; 
discovery of circulation of, 287 

Blood pressure, 31 ff.; testing of, 32 

Botulism (bét’t liz’m), 139 f. 

Brain, 68 ff.; regions of, 70 

Breakfast, 135 

Breathing, 37 ff.; exercises for, 47 ff. 

Bronchial (brén’ki al) tubes, 38, 44 
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Bruises, 343 ; 
Building regulations, 380 ff. 
Burns, 344 


Calcium (k4l’si um) in foods, 130, 132 
Calories (kal’6 riz), as measure of nu- 

tritional value, 116; in foods, 121 ff. 
Candy, avoidance of large amounts of, 


94 

Capillaries (kap’i 1a riz), 20, 28, 111 

Carbohydrates (kar bo hi’dratz) in food, 
ELS eget ZO 

Carbon dioxide (kar’bon di 6k’sid), in 
blood plasma, 24; elimination of, 34 

Carbon monoxide (m6n 6k’sid), dan- 
ger from, 54 

Cardiac (kar’di 4k) cycle, 29 

Cardio-accelerators (kar’di 6 4k sél/ér- 
a’térz), 31 

Cardio-inhibitors (in hib’it érz), 31 

Cataract, glassworker’s, 455 

Catarrh (ka tir’), nasal, 38 

Cellars, sanitary, 382 

Cells, nature of, 16; growth of, 17; 
kinds of, 17 ff. 

Cerebellum (sér é bél’ym), 70 

Cerebrospinal (sér’é bro spi’nal) sys- 
tem, 67 

Cerebrum (sér’é brum), 70 

Cervical (str’vi kal) curve, 181 

Child Hygiene (hi’jién), Bureau of, 


404 

Children, physical development of, 
358 f.; mental development of, 
361 f.; keeping the, well, 374 ff.; 
employment of, 450 

Choroid (k6’roid), 207 

Chyme (kim), 108 

Cilia (sil’i a), 17; of trachea, 44 

Circulation, lymphatic, 21; blood, 21 

Cleaning, vacuum, 390 

Clothing, protective use of, 252 f.; 
and warmth, 255 ff.; comfortable, 
257; different substances for, 
258 ff.; for infant, 364 

“Clotting time,” 26 

Coagulation (k6 ag’ii la’shun), 26 f. 

Cocaine (k6’ka In), 281 

Cochlea (kdk’lé a), 225 

Cocoa, nutritive value of, 144 

Coffee, use of, 143 f. 

Colds, 306 
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Commerce, health work of the De- 
partment of, 402 

Complexion, healthy, 238 f. 

Concentration and the healthy mind, 
78 

Connective tissue, 18 

Convalescence (k6n va lés’ens), 326 f. 

Convolutions (k6n v6 li’shunz), 70 

Convulsions, 347 

Cornea (k6r’né a), 207 

Corpuscles (kér’piis’Iz), red, 22, 24 f.; 
white, 25 

Cortex (kér’téks), 70 

Cosmetics (k6z mét’iks), 238 f. 

Cotton, for clothing, 259 

Cows, healthy, 431 ff.; careful milk- 
ing of, 434 f.; buildings and equip- 
ment for, 435 f. 

Cranial (kra/ni al) nerves, 72 

Cranium (kra’ni um), 70 

Cretinism (kré’tin iz’m), 157 

Croup (krdop), 348 

Cuticle (ki’ti k’l), 239 

Cuts, 342 


Dairy employees, health certificates 
for, 433 f. 

Dairy products in diet, 138 

Deafness, prevention of, 227; boiler- 
maker’s, 455 

Death rate, drink and, 270 ff. 

Defects, removal of physical, 6 f. 

Deficiency diseases, 312 

Dentifrices (dén’ti fris ez), 97, 284 

Dentist, consultation with, 100, 1o2 f. 

Dermis (dtir’mis), 239 

Diaphragm (di’a fram), 46 

Diastole (di ds’té 1é), 209 

Diet, choosing, 127 f.; balanced, 134 f.; 
satisfactory, 138 f. 

Digestion (di jés’chtin), in mouth, 88; 
meaning of, ros f.; in stomach, 
106 ff.; in small intestine, 108 ff. 

Digestive system, 106 ff. 

Dinner, 135 

Diphtheria (dif thé’ri a), 303 ff.; use 
of antitoxin, 288; Schick test for 
susceptibility to, 288 

Diseases, alcohol and resistance to, 
272; conquest of, 286 ff.; degener- 
ative, 289; contagious, 289, 318; 
transmission of, 290 ff.; of infants 
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and young children, 373 ff.; water- 
borne, 413 f.; occupational, 450 ff., 
457 f. 

Dishes, washing of, 392 

Drowning, 348 ff. 

Drug, alcohol as a, 143, 265 f.; alco- 
hol as a habit-forming, 276f.; to- 
bacco as a habit-forming, 278 f.; 
narcotic as habit-forming, 281 f. 

Drug habit, 281 f. 

Dust, in air, 52; in trades, 456 f. 

Dwelling, site of, 380 


Ear, structure of, 222 f. 

Earache, 227 

Eardrum, 223 f. 

Eczema (ék’zé ma), industrial, 456 

Effectors (€ fék’térz), 63 f. 

Electric shock, 342 

Elimination (é lim i na’shun), 146 f. 

Emmetropia (ém é trd’pi a), 209 

Endocrines (én’dé krinz), 154 ff. 

Energy requirements, of different ages, 
116; of average adult, r2of. 

Energy values of food constituents, 
116 

Enzymes (&n’zimz), 90, 107 f., I10 

Epidermis (€p i dir’ mis), 239 

Epithelial (ép i thé’li al) tissue, 18 

Esophagus (é séf’a gus), 106 

Ether (é’thér), surgical operation with, 
287 

Eustachian (ii sta’ki an) tube, 39, 225 

Examinations, health, 464 ff.; 469 f. 

Exercise, physiological effects of, 
w71f.; rhythmic, 172; vigorous 
physical, 173; fatigue and, 173f.; 
to promote good posture, 1809 ff.; 
for flatfoot, 199 f. 

Exophthalmic (&k sdf thal’mik) goiter, 


157 

Eye, anatomy of, 205 ff.; testing the, 
214 f.; disorders of, 215 f.; hygiene 
of, 217 f.; foreign bodies in, 352 

Eye strain, 210 f. 

Eyeglasses, 216 


Factory sanitation, 448 

Fainting, 341 

Farsightedness, 210 

Fatigue, physiology of, 164; symp- 
toms of, 165; avoidance of chronic, 
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165; and exercise, 173 f.; in in- 
dustry, 448 f 

Fats, in blood plasma, 24; in food, 
i15 f., 120 

Federal government, 
work of, 3096 ff. 

Feeding, of the sick, 325; of infant, 
370 ff. 

Fever, 320 f. 

Fibrin (fi/brin), 27 

Filtration (fil tra’/shun) 
420 ff. 

First-aid kit, 233 

Flatfoot, 195, 190 f. 

Flies, protection against, 388 f. 

Focal (f6’kal) infections, 92 

Fontanels (f6n ta nélz’), 359 

Food, uses of, 115; constituents of, 
115 f.; caloric (k&l’6 ric) value of, 
t21 ff.; relative amounts of vita- 
mins in, 136f.; cooking of, 142; 
spoiled, 142f.; canned and dried, 
143; fads in, 144; milk as, 144f., 
430 

Food poisoning, 139 f. 

Foods and Drugs, Bureau of, 404 f. 

Foot, mechanism of, 194; ailments of, 
195 fi.; preventable troubles of, 


public-health 


of water, 


2or f. 
Fractures (frak’tiirz), 351 


Ganglia (gan’gli a), 71 

Garbage, disposal of, 384 f. 

Gastric (gas’trik) juice, 107 

Glands, control of, by autonomic sys- 
tem, 67; salivary, 89 f.; of internal 
secretion, 114f.; duct, 152f.; 
ductless, 153 f.; tear, 206; sweat, 
240; sebaceous, 240, 242 

Goiter (goi’tér), 131 

Gorgas (gér’gas), William C., 288 


Habits, importance of health, 7 f. 
change of, 262 

Hemoglobin (hé m6 glo’bin), 22, 25 

Hair, 240; care of, 246 ff. 

Hands, care of, 244, 246 

Happiness, health as foundation of, 1 f. 

Harvey, William, 287 

Health, as foundation of happiness, 
1f.; meaning of, 5; possibility of 
good, 6; mental, 74 ff.; state de- 
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partments of, 402f.; city depart- 
ments of, 403 ff. 

Health examinations, periodic, 465 f., 
469 f. 

Health habits, importance of, 7 f.; 
formation of, 8 ff.; score sheet as 
help in forming, 11 ff. 

Hearing, 221 ff.; defective, 
testing, 228 ff. 

Heart, structure and function of, 
27 ff.; valves of, 29f.; nervous 
control of, 30 f. 

Heat, production and distribution of, 
21, 254; bodily, 253; regulation of, 
255; loss of, 255, 257 f-; effects 
of, 457 ‘ 

Heating, 52 ff.; of factories, 448 

Height of child, 359 

Height-weight-age tables, 117 ff. 

Heredity (hé réd’t ti), 376 ff. 

Heroin (hé rd’in), 281 

Highways, accident prevention on, 
334 ff. 

Home, accident prevention at, 337 ff.; 

lighting in, 382 f. 

Home medication, 327 ff. 

Hormones (hér’m6nz), 22, 154 

Hospital, treatment at, 317 

Humidity (hi mid’i ti), optimum, 51 

Humor, aqueous, 208; vitreous, 208 

Hyperopia (hi pér o’pia), 210 


226 £.; 


Idiosyncrasy (id 16 sin’kra s¥) to food 
substances, 146 

Illness, home care in, 317 

Immigrants, examination of, 398 

Immunity, natural, 299; acquired, 
299 f.; artificial, 300 

Infant, development of, 358 ff.; care 
of, 362 ff.; feeding of, 370 ff.; dis- 
eases of, 373 

Infant welfare, 356 

Infection, routes of, 205 ff. 

Inhibition (in hi bish’yn), 69 f. 

Initiative (in ish’! a tiv) in formation 
of health habits, 8 

Insects, 388 f. 

Insulin (in’sitilin), 158f., 311; dis- 
covery of, 288 

Interior, health work of the Depart- 
ment of, 402 

Intestine (in tés’tin), chemical changes 
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in, 108, rrof.; absorption in, 111 f.; 
large, 112 

Jodine (1/6 din), in foods, 130f.; in - 
thyroxin, 156 

Tris (i’ris), 208 

Tron in foods, 130, 131 

Isolation (i so la’shyn), 297, 321 


Jenner (jén’ér), Edward, 287, 301 
Joints, 184, 186 


Katabolism (ka tab’é liz’m), 114 

Kidneys, efficiency of, 24; function of, 
34.8. 

Kitchen, 391 f. 

Koch (k6x), Robert, 288 


Labor, health work of the Department 
of, 401 ; 

Larynx (l&r’inks), 38 

Leeuwenhoek (la’vén hook), 
van, 286 

Lens, crystalline, 208 

Leucocytes (li’k6 sits), 25 

Life, enjoyment of, 1; expectation of, 
461 

Lighting, of sick room, 322; in home, 
382 f. 

Lightning stroke, 342 

Linen, 260 

Lipase (lip’as), gastric, 108 

Liquors, alcoholic, 264 f. 

Lister, Joseph, 288, 310 

Long, Crawford W., 287, 308 f. 

Longevity (lén jév’I ti), 464 

Lumbar (ltim’bar) curve, 181 

Lunch, 135 

Lungs, work of, 44 f. 

Lymph (limf), 20 f. 

Lymphatics (lim f&t’tks), 21 


Anton 


Mastication (mis ti ka’shun), 89 
Mastoiditis (mis toid itis), 227 
Medicine, beginnings of modern, 287 f. ; 
preventive, 375 f. 

Medulla oblongata (mé dil’a Sb l6n- 
gata), 71 

Membrane (mém/bran), mucous, 38 
Mental efficiency, alcohol and, 268 ff. 
Metabolism (mé t&b’6 liz’m), 114 
Milk, as food, 144 f., 430; contamina- 
tion of, 430 f.; pasteurized, 436 ff.; 
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grades of, 438 f.; future supply of, 
439f.; supply of, for rural com- 
munities, 441 

Morphine (mér’fin), 281 

Mosquitoes, protection against, 388 

Mother’s helper, 363 : 

Motor control of blood vessels, 31 

Motor nerves, 71 

Motor neurones (nii’rénz), 64 f. 

Motor regions in brain, 70 

Mouth, and good health, 86 ff.; di- 
gestion in, 88; influence of, on 
general health, 90 ff. ; washes for, 98 

Mucous membrane (mii’kus mém/- 
bran), 38 

Muscles, control of, 67; involuntary, 
71; alcohol and work of, 267 f. 

Muscular tissue, 19 

Myopia (mi 6’pi a), 209 

Myxcedema (mik sé dé’ma), 157 


Nails, 241 

Narcotic (nar k6t’ik), 281 f.; alcohol 
as a, 206 

Nasal (na’zal) obstruction, causes of, 
40; detection of, 41; results of, 41 

Nearsightedness, 209 f. 

Nervous system, mechanism of, 64 ff. ; 
health of, 72 f. 

Nervous tissue, 19 

Neurones (ni’rénz), 64 ff. 

Neurosis (nui ro’sis), 454 f. 

Nose, 38; hygiene of, 42, 44. See also 
Nasal obstruction 

Nosebleed, 343 

Nucleus (ni’klé us) of amceba, 16 

Nurse, selection of, 320 f. 

Nursery, 362 f. 

Nursery maid, 363 

Nutritional (ni trish’un al) value, cal- 
ories as measure of, 116; tables of, 
rai ff. 


Occupation, choice of, 442 ff. 

Occupational hazards, 450 ff.; pre- 
ventive measures for, 457 f. 

Occupations, survey of, 445 

Oculist (6k’t list), consultation with, 
2r6 f. 

Olfactory (61 £4k’t6 rf) nerve, 71 

Opium (0’pi ym), 281 

Optic (6p’tik) nerve, 71 
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Optician (Sp tish’an), 216 

Optometrist (5p tém’é trist), 216 

vee (6r’gan iz’m), single-celled, 
5 ts 

Organs, tissues in, 19 

Oxidation (5k si da/shyn) in tissues, 21 

Oxygen (6k’si jen), function of, 37 


Palate (pal’at), hard, 38; soft, 38 
Pancreatic (pain kré At’tk) juice, 110 
Pasteur (pas tar’), Louis, 287 

Fe puuenuon ” (pas tér i za‘shyn), 
207 

Pasteurized (pas’tér izd) milk, 436 ff. 

Patent medicines, avoidance of, 129, 
159; misleading advertisements of, 
283 f. 

Patient, care of, 323 ff. 

Pellagra (pé lag’ra), 312 

Pepsin (pép’sin), 107 f. 

Pests, 388 f. 

Phagocytosis (fag 6 si td’/sis), 25 

Pharynx (far’inks), 38 f., 44 

Phosphorus (fds’for ys) in foods, 130 

Physician, selection of, 318 ff. 

ees (pi ta’i ta ri) gland, rts, 
Tayi 

Plasma (pliz’ma), 22, 24 

Plates, blood, 26 

Plexus (plék’sus), 72 

Plumbing, 389 

Poison ivy, 313 

Poisoning, lead, 452; mercury, 453; 
arsenic, 453; copper, 453 f.; ben- 
zene, 454 

Poisons, 344 f. 

Posture (p6s’tiir), 177 ff.; essentials 
of good, 187f.; promoted by 
healthful living, 188 f.; exercises to 
promote good, 1809 ff. 

Preventable Diseases, Bureau of, 4o5 f. 

Preventive medicine, 375 f.; longevity 
as aim of, 465 

Proteins (prd’té ins), in blood plasma, 
24; in food, 115 f., 120 f. 

Protoplasm (pr6’td pliz’m), 16, 114 

Ptyalin (ti’a lin), 90 

Public health, 394 ff. 

Pulmonary (pitl’mé6 na ri) artery, 28 

Pulmonary veins, 28 

Pulse, 331 

Pure-food laws, 141 
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Quarantine (kwér’an tén), 297, 321 


Rabies (ra’bi éz), treatment for, 287, 
311 

Race, improvement of, 376 ff. 

Race hygiene, 376 

Receptors, 63 f. 

Reed, Walter, 288 

Refraction, 209 

Refrigeration (ré frij ér a’shun), 389 f., 
428 f. 

Rennin, 107 

Respiration (rés pi ra’shun), organs of, 
433; control of, 46; rate of, 331 

Retina (rét’i na), 207 

Ribs, 183 f. 

Rickets, 134, 312 

Roentgen (rint’gen), William, 288 

Roughage, 134 

Rubbish, disposal of, 385 

Rural communities, removal of wastes 
in, 386; disposal of sewage in, 387 f. ; 
sewerage problems in, 419; milk 
supply for, 441 


Sacral (sa/kral) curve, 181 

Safety, alcohol and, 272 ff. 

Saliva (sa li’va), action of, 90 

Salivary (s&l’i va ri) glands, 89 f. 

Saits, ir blood plasma, 24; as con- 
stituents of foods, 129 ff. 

Sanitary Bureau, 405 

Scalds, 344 

Scarlet fever, 305; Dick test for, 288, 
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Schick (shik) test, 288, 303 

Schools, accident prevention in, 337 

Sclera (sklé’ra), 207 

Score sheet, as help in forming health 
habits, rz ff. 

Scurvy (sktr’v¥), 134 

Sedimentation (séd Y mén ta’/shun) 
treatment of sewage, 388 

Self-control, power of, 62 ff.; and the 
healthy mind, 81f.; alcohol and, 267 

Sensation, conversion of, into action, 
653 regions of, in brain, 70 

Sense organs, dependence of knowl- 
edge on, 63 

ee neurones (sén’sd ri ni’rdnz), 
6 


4 f. 
Septic tank, 388 


HEALTH ESSENTIALS 


Serums (sé’rtimz), 303 

Sewage, disposal of, 386, 421 ff.; dis- 
posal of, in rural homes, 387 f. 

Shoe, size and shape of, 197 f. 

Sick room, records of, 318; selection 
of, 321; ventilation of, 322; light- 
ing of, 322; cleaning of, 323 

Silicosis (sil 1 k6’sis), 454 

Silk for clothing, 260 

Sinuses (si’ntis éz), 38 

Skeleton, 179 ff. 

Skin, 239; general health and, 241; 
suggestions on care of, 243; loss of 
heat through, 257 f.; bruises of, 343 

Skin test for hypersensitivity to foods, 


146 
Sleep, 166 ff.; of baby, 365 f. 
Smallpox, 300 ff. 
Spinal (spi’nal) cord, 65, 66, 67 f. 
Spine, curves of, 181 
Sprains, 343 
Steam heating, 56 
Stethoscope (stéth’6 skdp), invention 
of, 287 
Stimulus (stim’t Its), 65 
Stomach, digestion in, 106 f. 
Strabismus (stra biz’mis), 212 f. 
Suffocatien, 346 f. 
Sugar in blood plasma, 24 
Sunlight and growth, 366 ff. 
Sunstroke, 342 
Surgery, foundation of modern, 288; 
romance of, 307 ff. 
Swallowing, 106 
Sweat glands, 240 
Synapse (sin aps’), 65, 66 f. 
Systemic (sis tém’ik) veins, 27 
Systole (sis’td 1é), 29 


Tea, use of, 143 f. 

Teeth, prevalence of poor, 87 f.; in- 
fluence of, on general health, go ff. ; 
cleaning of, 99 f.; of children, 350 ff. 

Temperature, optimum, 51 

Tendons, 186; of arch of foot, 195 

Thoracic (thd ras’ik) curve, 181 

Throat, 38f.; hygiene of, 42, 44; 
foreign bodies in, 351 

Thyroid (thi’roid) gland, 22, 115, 
155 ff.; enlargement of, 131 

Thyroxin, 22, 156 

Tissue, kinds of, 17 ff. 
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Tobacco, a poison, 277 f.; the effect 
of, 278; as drug, 278f.; and ath- 
letics, 279 

Tone, muscular, 174 

Tonsils, 39 

Toothbrush, choice of, 95; care of, 96 

Toxin-antitoxin, 288 

Trachea (tra’ké a), 38, 44 

Transfusion of blood, 27 

Tuberculosis (tt bir ki 16’sis), dis- 
covery of bacillus of, 288; inocula- 
tion against, 314; bovine, 432 f. 


Ultra-violet ray, discovery of, 288 

Underwear, 260 f. 

United States Public Health Service, 
400 


Vacation, healthful place for, 232; 
physical examination before, 233; 
clothing for, 234 

Vaccination (vak si na’shun), Jenner’s 
work on, 287 

Vasomotor (vis 6 m6’tér) nerves, 31 

Vegetables, leafy, 139; raw, 139 

Ventilation, artificial, 57; natural, 
571.; of sick room, 322; of fac- 
tories, 448 

Ventricles (vén’tri k’Ilz), 27 ff. 

Vertebre (vir’té bré), 182 f. 

Villi (vil’l) of small intestine, 111 

Vision, importance of good, 203 f.; 
defects of, 204 f., 209 ff.; effects of 
defective, 205; acuity of, 209 ff.; 
tests for acuity of, 213 
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Vitamins (vi'ta minz), 115, 131 ff.; 
relative amounts of, in foodstuffs, 
136 f. 

Vocal cords, 38 


Wastes, removal of, 384 ff. 
Water, as constituent of food, 120; 
pollution of, 386; importance of, 


413; bacteriological analysis of, 
416 f. 
Water supply, in ancient times, 


411 ff.; in country, 415 f.; survey 
of roadside, 417; guarding source 
of, 425; filtration of, 426 ff. 

Weight, and height, 117 ff.; choosing 
diet to maintain standard, 127 f.; of 
child, 358 

Windpipe, 38, 44 

Women, employment of, 450 

Wool for clothing, 258 f. 


_ Work, and the healthy mind, 80 f. 


Working conditions, 445 ff. 

Working day, 448 

Workmen’s compensation laws, 458 

Workshops, accident prevention in, 
Sieif/ 

Worry, avoidance of, 79 

Wounds, 342 


Xerophthalmia (zé réf thal/mi a), 132f, 
X ray, discovery of, 288 
X-ray therapy (thér’a pi), 315 


Yellow fever, discovery of cause of, 
288; conquest of, 288 
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